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Hon.  Frank  B.  Willis,  Oovemor  of  Ohio: 

My  Dear  Sir] — I  transmit  herewith  the  copy  for  Bulletin  20, 
entitled  the  Geology  of  Southern  Ohio,  by  Mr.  Wilber  Stout.  The 
area  discussed  includes  Jackson  and  Lawrence  counties  and  parts  of 
Scioto,  Jackson  and  Gallia.  The  territory  has  large  and  varied  re- 
sources whose  development  will  add  much  to  the  wealth  of  our  State. 
Mr.  Stout^s  investigation  has  been  unusually  thorough  and  he  has 
made  the  economic  phase  of  the  subject  his  principal  theme.  I  believe 
that  this  Bulletin  will  be  extensively  consulted  and  that  it  will  aid 
in  the  development  of  the  area. 

Respectfully  submitted, 

^  J.   A.   BOWNOCKSR, 

Slaie  Oeologut. 
Columbus,  Ohio, 
July  1,  1916. 
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CHAPTER  I 

JACKSON  COUNTY  -.V 

Introduction 

The  salt  springs  near  Jackson  were  utilized  for  the  production 
of  salt  by  the  aborigines  long  before  the  advent  of  the  white  man,  as 
is  shown  by  the  remains  scattered  throughout  the  region.  During 
the  early  history  of  the  state  this  was  one  of  the  important  localities 
for  this  article,  which  was  carried  by  the  early  settlers  on  pack  horses 
for  long  distances.  Next,  the  region  located  in  the  rich  Ferriferous 
ore  belt  became  known  for  its  charcoal  furnaces.  This  was  followed 
by  the  opening  of  the  valuable  Sharon  and  Quakertown  coal  deposits 
which  increased  the  activity  and  wealth  of  the  region.  At  present, 
the  county  is  of  interest  chiefly  for  its  coals,  clays,  and  iron  ores. 

Location  and  Area 

Jackson  County  is  situated  in  the  southern  part  of  the  state  in 
the  second  tier  of  counties  firom  the  Ohio  River.  It  is  bounded  on 
the  north  by  Vinton,  on  the  east  by  Vinton  and  Gallia,  on  the  south 
by  Gallia,  Lawrence,  and  Scioto,  and  on  the  west  by  Scioto,  Pike,  and 
Ross.  Its  area,  according  to  the  latest  measurements  and  estimates 
of  the  Federal  Government,  is  410  square  miles. 

Topography 

Relibf 

The  entire  county  is  decidedly  hilly  and  rough  excepting  the  valley 
floors  of  the  old  preglacial  streams  which  traversed  the  region.  It 
is  a  part  of  the  Appalachian  Plateau  which  has  been  highly  dissected 
by  both  the  old  and  present  streams.  The  former  streams  had  reached 
the  advanced  stage  of  comparatively  broad  valleys,  with  the.  adjacent 
hills  low  and  well  rounded,  when  the  deflection  from  glacier  agencies 
modified  and  changed  their  courses  thus  producing  the  present  streams, 
some  of  which  have  cut  new,  gorge-like  valleys,  adding  considerably 
to  the  already  broken  character  of  the  region.  From  Jackson  north- 
ward the  deep  entrenched  valley  of  Salt  Creek  with  its  bold  escarpments, 
very  picturesque  indeed,  is  an  example  of  the  work  of  the  present  streams 
in  modifying  the  topography.  The  rugged  surface  relief  of  the  western 
part  of  Jackson  County  is  due  partially  to  the  erosive  action  of  the 
streams  on  the  soft,  massive,  Sharon  conglomerate,  often  more  than 
100  feet  in  thickness,  which  outcrops  in  this  section.  This  region  is 
marked  by  the  steep  slopes  of  the  main  ridges  whose  projecting  spurs 

(15) 
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often  terminate.  in-£igh  iil^B,  and  by  the  restricted  valleys  of  the  main 

streamy  wl)cff;e;la'to^al8  often  end  in  rocky  gorges.    Higher  up  in  the 

coal. measures,  other  massive  sandstones  are  found  which  also  have 

..tlfeir'*inftuence.    The  highest  points  in  the  county  have  an  elevation 

/..  pf  about  1,050  feet  above  sea,  while  the  elevation  of  the  main  valleys 

;  •  *  '  is  between  600  and  700  feet. 

On  account  of  the  character  of  the  surface,  and  of  the  shale  or 
sandstone  soils,  the  county  ranks  low  in  agricultural  products.  It  is 
better  adapted  to  stock  and  fruit  raising.  The  outcropping  minerals 
are  more  easily  obtainable  in  a  hilly  country,  so  that  this  has  been  an 
aid  in  the  mining  of  the  minerals.  The  main  county  roads  and  rail- 
roads by  following  the  old  water  courses  have  low  grades,  but  often 

circuitous  routes. 

Dbainaqe 

Present  System 

Jackson  Coimty  is  drained  by  a  number  of  small  streams  whose 
waters,  flowing  from  various  directions,  finally  reach  the  Ohio  Riven 
Symmes  Creek,  flowing  south  to  the  Ohio,  drains  most  of  Madison 
and  Jefferson  and  parts  of  Franklin  and  Bloomfield  townships.  Raccoon 
with  its  tributary,  Little  Raccoon,  flowing  southeastward  to  the  Ohio, 
drains  parts  of  Lick  and  Madison,  most  of  Bloomfield,  all  of  Alilton, 
and  the  eastern  parts  of  Coal  and  Washington  townships.  Symmes 
and  Raccoon  thus  drain  the  eastern  part  of  the  county.  Hales  Creek, 
a  tributary  of  Pine  Creek,  flows  southward,  and  drains  a  small  territory 
in  southern  Jefferson  Township.  Little  Scioto  River,  which  flows 
south  and  empties  into  the  Ohio  near  Sciotoville,  drains  Hamilton, 
most  of  Scioto,  the  western  part  of  Jefferson,  and  the  southern  part 
of  Liberty.  This  stream  drains  the  southwestern  part  of  the  county. 
Braver  Creek,  flowing  west  to  the  Scioto  River,  just  touches  the  western 
part  of  Scioto  Township.  Little  Salt  Creek,  with  Middle  Fork,  Salt 
Creek  and  its  tributary  Pigeon  Creek,  unite  to  form  Salt  Creek  proper, 
which  flows  northwestward  to  the  Scioto  and  drains  a  part  of  Scioto, 
most  of  Franklin,  Lick,  Liberty,  Coal,  and  Washington,  and  all  of 
Jackson  townships.  This  stream  drains  the  central  and  northwestern 
part  of  the  county. 

These  streams  are  all  small  and  during  the  summer  the  volume  is 
insuflBcient  for  any  large  water  supply.  This  handicaps  the  region 
for  many  manufacturing  industries.  Small  springs,  which  furnish  a 
sufficient  supply  for  stock  raising,  are  quite  common,  especially  in  the 
eastern  part  of  the  county  in  the  limestone  belt,  and  in  the  western 
part  where  the  Sharon  conglomerate  is  present.  As  a  whole  the  county 
is  not  well  watered. 

Old  Drainage  System 

The  preglacial  drainage  of  Jackson  County  was  much  different 


A.— Jefferson  Furnace,  near  Oak  Hill,  Jacksou  County.  The  only  active  charcoal 
Turoace  in  Ohio  in  191ti.  It  was  built  in  1854  and  has  been  in  nearly  continuous 
operatioQ  since  that  date. 


— Topc^aphy  along  the  outcrop  of  the  Sharon  conglomerate,  Lil*rty  Ton-naliip, 
Jackson  County.    Narrow  valleys  with  many  bold  cUITb  are  found. 
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from  the  j)resent  drainage  system.  Several  quite  large  streams,  the 
valley  floors  of  which  are  now  swampy,  and  contain  only  small  sluggish 
streams,  existed  in  the  region,  and  are  readily  traced  across  the  county. 
The  broad  California  Valley,  described  in  the  report  on  Scioto  County 
continues  northward  from  Stockdale  into  Scioto  Township,  Jackson 
County,  thence  swings  westward  into  Pike  County  near  Beaver,  and 
continues  to  the  Scioto  Valley  near  Waverly.  Valleys  of  eastern  tribu- 
taries to  this  main  stream  are  found  in  the  southwestern  part  of  Jackson 
County.  For  a  complete  description  of  the  drainage  modifications 
in  Jackson  County  the  reader  is  referred  to  the  work  of  Tight  and  also 
that  of  Leverett.^ 

In  Jackson  County  the  main  stream  traced  and  described  by  Tight 
is  the  Marietta  River,  which  flowed  westward  from  Centerville,  Gallia 
County,  and  entered  Jackson  Coimty  in  Section  24,  Madison  Township. 
From  here  the  stream  continued  west  to  Symmes  Creek,  thence  north- 
west with  this  stream  to  Section  21,  thence  past  McKittrick,  Clay, 
Banner,  and  Camba  to  Keystone,  where  it  was  joined  by  the  Albany 
River  from  the  north.  From  Keystone  the  stream  flowed  northward 
to  Jackson,  thence  west  and  southwest  through  the  southeastern  part 
of  Liberty  into  Scioto  Township  where  the  valley  joins  that  of  the 
California  near  Howells  Crossing.  The  Albany  River,  which  entered 
Jackson  County  just  north  of  Wellston,  flowed  south  past  Berlin,  Fair- 
view  School,  and  Ridgeland  to  Rocky  Hill,  where  it  turned  and  flowed 
westward  to  the  Marietta  River  at  Keystone. 

The  Marietta  Valley  in  Jackson  County  is  described  by  Tight  as 
follows: 

Cackley  Swamps  Valley.' — From  Centerville  the  old  valley  continued  north- 
westward up  the  valley  of  Grassy  Fork  to  the  open  flat  lands  in  the  vicinity  of  the 
Cackley  Swamps,  south  of  Madison  Furnace.  The  valley  walls  in  this  region  are 
more  completely  graded  than  in  the  upper  sections  and  at  very  much  lower  angles, 
and  the  hills  immediately  bordering  the  valley  rise  about  150  to  200  feet  above  its 
floor.  The  amount  of  silting  in  this  region  has  been  very  great,  and  there  are  numerous 
minor  modifications  in  the  streams  on  both  the  Grassy  Fork  and  some  of  its  smaller 
tributaries,  but  these  could  be  shown  only  on  a  very  detailed  map, 

Camba,  Keystone  and  Jackson  Valleys." — From  the  region  of  the  Cackley 
Swamps  the  old  valley  extends  along  the  line  of  the  Portsmouth  division  of  the  Balti- 
more &  Ohio  Southwestern  Railroad,  past  Camba  Station,  and  on  to  the  headwaters 
of  the  Salt  Creek  Valley  at  Keystone.  The  deposits  in  the  valley  at  Camba  are  very 
deep,  and  it  is  back  of  these  that  the  Cackley  Swamps  are  found,  which  now  are  the 
headwaters  of  Grassy  Fork  of  Symmes  Creek.  A  well,  sunk  close  to  the  railroad 
•n  the  cut,  penetrated  95  feet  of  blue  clays  and  sands,  and  struck  rock  at  that  depth. 

^G.  W.  Tight,  Drainage  Modiflcations  in  Southeastern  Ohio  and  Adjacent  Parts 
6i  West  Virginia  and  Kentucky,  Professional  Paper  No.  13,  U.  S.  Geol.  Surv.  Frank 
Leverett,  Glacial  Formations  and  Drainage  Features  of  the  Erie  and  Ohio  Basins, 
Monograph  V.  41,  U.  S.  Geol.  Surv. 

'Drainage  Modifications  in  Southeastern  Ohio  and  Adjacent  Parts  of  West  Virginia 
and  Kentucky.    Professional  Paper  No.  13.     United  States  Geological  Survey,  p.  66. 

>Ibid,  pages  66-67. 
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This  would  indicate  the  valley  floor  to  be  about  650  feet  above  tide.  The  surface  of 
the  deposits  at  Camba  is  about  125  feet  above  the  present  surface  of  the  valley  at 
Keystone,  the  railroad  having  a  grade  in  this  section  of  about  100  feet  to  the  mile. 
The  valley  here  is  about  three-quarters  of  a  mile  wide,  and  its  floor  is  very  flat  all  the 
way  from  Keystone  to  Jackson.  Indeed,  it  is  so  flat  that  it  was,  in  the  early  days, 
almost  entirely  swamp  area,  many  thousands  of  acres  in  extent,  but  moist  of  the  swamp 
has  been  reclaimed  by  cutting  the  timber  and  laying  drain  tiles.  At  Keystone  are 
located  the  wells  for  the  waterworks  system  for  the  city  of  Jackson.  These  wells 
penetrate  from  12  to  20  feet  of  fine  silts  and  then  enter  an  extensive  gravel  stratum, 
which,  as  far  as  learned,  was  not  entirely  penetrated,  so  that  the  exact  elevation  of  the 
rock  floor  was  not  determined.  At  this  point  also  the  old  valley  receives,  on  its  eastern 
side,  a  large  tributary  of  about  its  own  size,  entering  from  the  direction  of  Rocky  Hill. 
Beyond  Keystone  the  valley  is  drained  by  the  South  Fork  of  Salt  Creek,  which 
enters  it  about  two  miles  past  Jackson.  At  this  point  the  creek  turns  abruptly  to  the 
north  and  cuts  through  a  very  narrow  valley  extending  across  the  high  tableland 
bordering  the  old  valley,  while  the  old  valley  continues  to  the  west  along  one  of  the 
smaller  tributaries  of  Salt  Creek  reversed,  and  enters  the  California  Valley  in  the 
vicinity  of  Glade.  The  features  below  Keystone,  and  also  of  the  tributary  which  enters 
this  old  valley  at  Keystone,  are  shown  on  the  map. 

The  lower  part  of  the  Albany  River  Valley  found   in  Jackson 
County  is  described  as  follows: 

Wellston  Valley.* — Prom  Hamden  the  old  valley  passes  around  a  high  portion 
of  the  tableland  which  separates  it  from  the  present  valley  of  the  Little  Raccoon; 
it  then  bends  southward,  and  is  occupied  by  the  city  of  Wellston.  The  floor  of  the 
valley  is  here  much  cut  up  by  the  drainage  lines  tributary  to  the  Little  Raccoon,  but 
it  is  evident  that  the  sections  ol  these  streams  between  the  valley  and  the  little  Raccoon 
are  all  reversed  at  the  present  time.  The  headwaters  of  Middle  Fork  of  Salt  Creek 
have  also  eaten  into  the  old  divide,  and  caused  the  watershed  to  migrate  towards  the 
old  valley  to  such  an  extent  that  the  portion  of  the  old  divide  is  represented  by  a  very 
narrow  gorge,  through  which  the  drainage  passes  down  Salt  Creek. 

Berlin  Valley.* — From  Wellston  the  valley  runs  almost  due  south  to  the  vicinity 
of  Berlin,  where  the  floor  of  the  valley  is  a  water  parting  for  another  tributary  of  the 
Little  Raccoon,  Dickson  Fork.  At  Berlin  the  valley  is  fully  three-fourths  of  a  mile 
wide,  measured  on  the  surface  of  the  silt  fillings,  which  are  rather  thick,  although  their 
exact  depth  was  not  determined.  Much  of  tliis  area  is  now  represented  by  swamp 
lands  which  have  been  reclaimed  by  draining. 

From  the  Berlin  Flats  the  valley  continues  southward  and  is  drained  by  Dickson 
Fork  of  the  Little  Raccoon.  The  old  gradation  plains  along  this  section  of  the  valley 
are  well  preser\'ed,  and  where  Dickson  Fork  leaves  the  valley,  they  stand  at  an  eleva- 
tion of  about  50  feet  above  the  stream.  There  are  also  well  marked  remnants  of  the 
old  gradation  plain  on  Dickson  Fork,  and  these  rise  rapidly  passing  down  the  creek, 
showing  that  the  old  drainage  was  exactly  the  reverse  of  the  present.  From  this  point 
the  valley  passes  somewhat  to  the  southwest,  beginning  a  great  curve  which  it  makes 
to  join  the  valley  already  described  at  Keystone.  At  Rocky  Hill,  which  is  the  summit 
of  tlie  Cincinnati,  Hamilton  &  Dayton  Railway,  the  old  valley  floor  now  stands  at  an 
elevation  of  about  700  feet  above  tide.'^ 

SURFACE  ROCKS 

Stratigraphy 
The  surface  rocks,  entirely  of  sedimentary  origin,  represent  a  niaxi- 


^Professional  Paper  No.  13,  U.  S.  G.  S.,  p.  71.  'Ibid,  p.  72. 
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mum  interval  of  about  000  feet.  They  consist  of  thick  beds  of  con- 
glomerates, sandstones,  and  shales,  with  thin  strata  of  limestones, 
iron  ores,  coals,  and  clays.  The  preglacial  and  recent  stream  deposits, 
confined  to  the  valley  floors,  belong  to  the  Quaternary  system,  while 
the  great  mass  of  rock  belongs  to  the  Carboniferous  system  which  is 
here  subdivided  into  the  Cuyahoga,  Logan,  Maxville,  Pottsville, 
Allegheny  and  Conemaugh  formations.  In  Jackson  County  the 
general  section  of  the  Maxville,  Pottsville,  and  Allegheny 
formations,  as  represented  in  Ohio,  is  quite  complete,  for 
good  exposures  of  practically  all  the  members  are  found.  The 
region  has  long  been  known  for  the  representative  beds  of  Sharon  and 
Quakertown  coals.  The  rocks  of  the  Quaternary  System  are  first 
described  >  then  those  of  the  Carboriferous,  beginning  with  the  oldest. 
The  following  general  section  shows  the  relation  of  the  beds. 

General  Relation  of  the  Beds  in  Jackson  County 


System. 

Series. 

Formation. 

Member. 

Quaternary. 

Recent. 

Recent  alluvium  and  gravel  deposits. 

Pleistocene. 

Glacial  and  old  river  deposits. 

Conemaugh. 
Allegheny. 

1 

Mahoning  coal. 
Mahoning  sandstone. 

Femttylvanian 

Upper  Freeport,  Waterloo,  or  No.  7  coal. 

Lower  Freeport,  Hatcher,  or  No.  6a  coal. 

Middle  Kittanning,  Sheridan,  Hock- 
ing, or  No.  6  coal. 

Middle  Kittanning  clay. 

Red  Kidney  ore. 

Lost  Seam  coal. 

Oak  Hill  clay. 

Lower  Kittanning,  Newcastle,  or  No. 
5  coal. 

Lower  Kittanning  clay  and  shale. 

Ferriferous,  Limestone,  or  Baird  ore. 

Van  port,  Ferriferous,  Ha^iging  Rock, 
or  Gray  limestone. 

Clarion,  Limestone,  or  No.  4a  coal. 

Clarion  clay. 

Canary  ore. 

Clarion  or  Hecla  sandstone. 

Brookville  or  No.  4  coal. 

Pottsville. 

Homewood  sandstone. 

Kidney  ore. 

Tionesta,  or  No.  3b  coal. 
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General  Relation  of  the  Beds  in 

Jackson  County'-^onduded. 

System. 

Senes. 

Formation. 

Member. 

Upper  Mercer,  Franklin,  or  Big  Red 

Block  ore. 

Upper  Mercer  limestone. 

• 

Sand  Block  ore. 

Upper  Mercer,  Webster  Block,  or  No. 

3a  coal. 
Lower  Mercer,'  or  Little  Red  Block  ore. 
Lower  Mercer  limestone. 
Boggs  ore. 
Lower  Mercer,  or  No.  3  coal. 

PennBylvanian 

PottsviUe— 

Vandusen  coal. 

—Concluded. 

Concluded. 

JackRon  Sand  Block  ore. 

Bear  Run  coal. 

Kidney  ore. 

Quakertown,   Wellston,    Jackson  Hill, 

or  No.  2  coal. 
Black  Band  ore. 
Guinea  Fowl  ore. 
Anthony  coal. 
Sciotoville  clay. 
Sharon  shales. 

• 

Sharon,  Jackson  Shaft,  or  No.  1  coal. 
Sharon  conglomerate. 
Harrison  ore. 

. 

Maxville. 

Maxville  limestone. 

Vinton  sandstone. 

Miaaissippian. 

Logan. 

AUensville  sandstone  and  conglomer- 
ate. 
Byer  sandstone. 

Cuyahoga. 

Portsmouth  shales. 

The  general  dip  of  the  rocks  in  the  southern  part  of  Jackson  County, 
using  the  Ferriferous  limestone  as  a  basis,  is  30  feet  to  the  mile  east 
and  33  feet  southeast.  In  the  central  part  of  the  county  the  dip  is 
variable,  but,  measured  by  the  Sharon  coal  for  a  distance  of  10  miles, 
the  fall  to  the  east  is  34  feet  to  the  mile  and  southeast  48  feet. 

In  the  northern  part  the  dip  to  the  east,  measured  by  the  Quaker- 
town  and  Sharon  coals,  is  respectively  27.2  and  27  feet  to  the  mile, 
while  the  dip  to  the  south,  using  the  Lower  Mercer  limestone  as  the 
base,  is  10  feet  to  the  mile.  The  average  dip  for  the  strata  is  about 
30  feet  to  the  mile  east,  and  10  feet  to  the  mile  south.  In  many  places 
the  dip  of  the  Sharon  coal  is  abnormal  for  variations  of  from  15  to  20 
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feet  in  100  yards  are  common.    The  strata  above  this  are  more  regular, 
but  local  dips  of  from  5  to  10  feet  are  common  to  all. 

QUATERNARY  SYSTEM 

RECENT  DEPOSrrS 

The  deposits  of  the  present  streams  consist  of  rubble,  gravel,  sand, 
and  silt,  the  amount  of  each  depending  primarily  on  the  degree  of  fall 
of  the  stream,  on  the  slope  of  the  adjacent  walls,  and  on  the  character 
of  the  rock.  In  Jackson  County,  the  streams  are  small,  and, 
excepting  those  in  the  old  preglacial  valleys,  have  narrow  flood  plains 
with  only  thin  deposits  containing  considerable  coarse  material.  Ir 
the  western  part  of  the  county  where  the  Sharon  conglomerate  is  the 
wall  or  bed  rock  of  the  streams,  the  deposits  consist  largely  of  quartz 
sand,  and  gravel,  while  in  the  eastern  part,  where  shales  and  sandstones 
predominate,  the  deposits  are  made  up  of  clays  and  sands  with  some 
broken  stone.  The  sand  and  gravel  deposits  have  a  local  value  but 
the  clay  beds  are  too  thin  to  be  utilized.  The  amount  of  vegetable 
matter  carried  by  the  laterals  to  the  flood  plains  of  the  main  streams 
is  quite  large,  so  that  the  land  is  very  good  for  agricultural  purposes; 
in  fact,  it  is  the  most  productive  in  the  county. 

PLEISTOCENE    DEPOSITS 

These  deposits  are  found  in  the  valleys  of  the  old  preglacial  streams 
and  consist  principally  of  clays  and  sands,  with  some  gravel  and  coarser 
material,  such  as  bowlders  from  unknown  sources  and  chert  from  the 
Ferriferous  limestone.  In  some  localities  these  deposits  are  very  thick, 
and  as  given  by  Tight,*  the  deposits  in  the  valley  at  Camba  are  very  deep. 
A  well,  simk  close  to  the  railroad  in  the  cut,, penetrated  95  feet  of  blue 
clays  and  sands  and  struck  the  rock  at  that  depth.  Other  well  records 
in  these  valleys  show  the  deposits  to  be  from  30  to  50  feet  in  thickness. 
The  interbedded  gravels,  sands,  and  silts,  found  in  the  lower  part  of  the 
deposits,  represent  the  materials  laid  down  by  the  streams  during  their 
normal  cycles  previous  to  the  advance  of  the  glacier.  On  the  water 
divides  and  upper  terraces,  where  the  deposits  have  been  least  disturbed, 
are  found  thick  beds  of  very  fine-grained  clays  with  exceptionally  thin 
stratification  planes,  which  appear  to  have  been  deposited  during 
glacial  time  when  lake-like  conditions  prevailed  in  these  old  valleys. 
As  these  valleys  are  free  from  glacial  drift  sands  and  gravels,  they  were 
not  the  direct  water-ways  for  the  floods  of  the  melting  ice  sheet,  yet 
the  damming  of  the  lower  courses  of  the  system  produced  a  reversal 
of  the  drainage,  and  also  caused  a  flood  period  during  which  the  waters 


^Professional  Paper  No.  13,  United  States  Geological  Survey,  Drainage  Modifica» 
tions  in  Southeastern  Ohio  and  Adjacent  Parts  of  West  Virginia  and  Kentucky,  by 
W.  G.  Tight,  page  66. 
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in  these  valleys  were  quiet,  hence  favoring  the  deposition  of  this  type 
of  sediments. 

Economic  Valve 

The  clays  in  these  old  valleys  are  excellent  material  lor  red  brick 
and  drain  tile.  The  beds  are  generally  quite  thick  and  the  clays  easily 
mined,  aa  only  a  few  inches  of  soil  need  be  removed.  The  material 
requires  no  extensive  grinding,  but  at  most  only  crushing  in  rolls  and 
thorough  mixing  with  water  in  a  pug  mill  to  produce  good  working 
muds  which  flow  through  the  dies,  easily  forming  ware  with  but  little 
defects.  The  ware  dries  readily  and  burns  to  a  good  red  body  at  a 
low  temperature.  At  present  these  deposits  are  not  utilised  in  Jackson 
County. 

MISSISSIPPIAN  SYSTEM 

Rocks  bflongipg  to  this  system  are  found  in  the  western  part  of  the 
county.  In  the  southwestern  part  the  width  of  the  belt  is  about  4 
miles,  and  the  maximum  thickness  of  the  exposed  rocks  seldom  exceeds 
100  feet;  but  in  the  northern  part  the  width  is  about  11  miles,  and  the 
maximum  thickness  of  the  beds  is  close  to  300  feet. 

In  the  Dever  Valley  an  isolated  pocket  of  Maxville  limestone 
goes  under  cover  in  Section  14,  Hamilton  Township,  and  in  the  valley 
to  the  north  of  this  the  sandstones  are  last  seen  in  the  northern  part  of 
Section  14.  The  Mississippian  rocks  disappear  on  Bucklick  Creek  in 
Section  16,  on  Sugarcamp  Creek  in  Section  33,  Scioto  Township,  and 
just  west  of  Petersburg  in  the  central  part  of  this  township. 

In  the  old  Marietta  Valley  west  of  Jackson,  Mississippian  rocks 
are  found  near  where  Little  Salt  Creek  leaves  this  old  waterway.  From 
here  north  to  Canters  Caves,  Little  Salt  Creek  marks  the  most  eastern 
exposures.  On  Pigeon  Creek  they  go  under  cover  near  Glen  Nell, 
Section  20,  Washington  Township,  and  along  the  main  line  of  the 
Baltimore  &  Ohio  Southwestern  Railroad  they  disappear  in  Section  10. 

Between  the  close  of  the  Mississippian  period  and  the  time  repre- 
sented by  the  Pennsylvanian  rocks  present  in  this  region  is  a  time  interval 
of  considerable  length,  as  denoted  by  the  extensive  disconformity 
between  the  series.  This  break  at  the  close  of  the  Mississippian  repre- 
sents a  period  when  at  least  a  part  of  the  region  was  a  land  mass  and 
when  the  work  of  surface  erosion,  stream  dissection,  and  shore  action 
was  active.  In  some  places  the  line  of  disconformity  is  marked  by 
conglomerate  or  brecciated  masses  of  stone,  shale,  and  clay,  several 
feet  in  thickness;  but  as  a  general  thing  this  is  absent  and  the  Pennsyl- 
V0.nian  rocks  ©pst  directly  but  not  conformably  on  the  Mississippian. 
The  invading  sea  worked  over  or  destroyed  the  primary  soil.  The 
stream  dissection  of  this  land  is  shown  by  the  sudden  drops  in  elevation 
that  mark  the  original  valleys  which  may  have  remained  practically 
unchanged  or  which  may  have  been  considerably  modified  by  the  sea 
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during  later  submergence,  since  part  of  this  Mississippian  floor  was 
subjected  to  the  action  of  the  powerful  currents  that  laid  down  the 
Sharon  conglomerate. 

Some  parts  of  this  land  mass  of  Mississippian  rocks  remained  above 
water  long  after  the  beginuing  of  the  deposition  of  the  Pennsylvanian 
strata.  At  the  head  of  the  Dever  Valley  an  isolated  mass  of  Majcville 
limestone  stands  out  in  Pennsylyanian  deposits  like  an  island  in  the 
sea.  This  remnant  of  Maxville  limestone  existed  as  a  land  mass  until 
after  the  deposition  of  the  Quakertown  coal,  or  it  was  buried  just  before 
the  Bear  Run  coal  was  laid  down.  It  was  land  during  the  time  required 
to  deposit  the  thick  Sharon  conglomerate,  and  the  mass  of  shales  and 
sandstones  with  the  intervening  Sharon  coal,  Sciotoville  clay,  and 
Quakertown  coal,  or  in  all,  strata  representing  a  maximum  thickness  in 
Jackson  County  of  over  200  feet.  To  this  time  interval  must  be  added 
also  that  representing  the  erosion  stage  of  the  Mississippian  prior  to 
the  deposition  of  the  Sharon  conglomerate.  Other  irregularities  were 
also  noticed  but  none  as  pronounced  as  that  in  the  Dever  Valley. 

Of  the  Mississippian  series  only  the  Cuyahoga,  Logan,  and  Maxville 
formations  are  found  above  drainage  in  Jackson  Coupty.  Drill  records 
show  the  entire  series  to  be  about  500  feet  in  thickness. 

CUYAHOGA  FORMATION 

PORTSMOUTH   MEMBER 

Rocks  belonging  to  the  Portsmouth  member  of  the  Cuyahoga 
formation  are  found  only  in  the  northwesteru  part  of  Jackson  County. 
The  beds  are  exposed  along  the  valleys  of  Middle  Fork,  Salt  Creek, 
and  Pigeott  Creek.  The  interval  is  made  up  of  siliceous  shales  and  shaly 
sandstones.  Some  of  the  shale  beds  are  fitted  for  the  manufacture 
of  clay  products,  but  the  sandstones  have  no  value  worthy  or  considera- 
tion. 

LOGAN  FORMATION 

The  upper  division  of  the  rocks  in  the  Mississippian  system  is  the 
Logan  formation,  which  has  been  subdivided  by  Hyde  into  three  mem- 
bers, Byer,  Allensville,  and  Vinton.*  These  rocks  extend  well  into 
Jackson  County  before  they  disappear  from  view.  They  are  above 
drainage  along  the  valleys  of  all  the  larger  streams  in  Jackson  Township, 
while  in  Washington  Township  they  go  below  cover  near  Glen  Nell 
Hollow  on  Pigeon  Creek  and  east  of  Richland  Furnace  on  its  small 
tributary.  Patches  of  Logan  rocks  are  found  below  the  massive  Sharon 
conglomerate  along  the  water  courses  in  the  northwestern  part  of 
Liberty  Township,  and  they  appear  again  in  the  southwestern  part 


*J.   E.  Hyde,  Stratigraphy  of  the  Waverly  Formations  of  central  and  southern 
Ohio.     Journal  of  Geology,  Vol.  23,  pp.  771-779,  1915. 
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along  the  headwaters  of  the  Little  Scioto  River.  The  f ormation*^  is 
above  cover  in  most  of  the  western  half  of^Scioto  Township,  while][^in 
Hamilton  Township  it  disappears  below  drainage  along  the^waters  of 
Holland  Fork  near  the  village  of  Mabee  and  in  Section  26.*^  The  full 
thickness  of  the  Logan  formation  is  exposed,  however,  only  in  Jackson 
Township. 

BTEB  MEMBER 

The  Byer  member  of  the  Logan  formation  is  well  exposed  near 
the  village  of  Byer  in  Washington  Township  and  along  Pigeon  Creek 
west  of  this  in  Jackson  Township.  The  deposit  is  found  also  in  the 
western  parts  of  Jackson  and  Scioto  townships.  It  is  made  up  of  shaly 
sandstones  with  layers  of  siliceous  shales  intervening.  The  Byer 
member  has  no  special  value  in  Jackson  County. 

ALLENSVILLE   MEMBER 

The  Allensville  member  which  extends  across  the  western  part  of 
Jackson  County  appears  in  Washington,  Jackson,  Liberty,  Scioto,  and 
Hamilton  toT\Tiships.  It  is  composed  of  argillaceous  sandstones,  fine- 
grained conglomerates,  and  siliceous  shales.  The  Allensville  and  Vinton 
members  are  usually  well  developed  in  the  northern  parts  of  Washington 
and  Jackson  to^^nships.  The  following  section  obtained  north  of  the 
Baltimore  &  Ohio  Southwestern  Railroad  near  Richland  Furnace 
shows  the  general  character  of  the  member: 

PoUeviUe  formation.  Ft-       in. 

Shale  and  covered _ _ - 10 

Ore,  Lower  Mercer 4 

Shale  and  covered _ So 

Sandstone,  massive,  coarse-grained,  cross-bedded 49 

Covered 14 

Logan  formation. 

Sand  stone,  with  partfi  covered U  v-jj^^  [38 

Sandstone,  ferruginous,  fine-grained/  l20 

Sandstone,  coarse-grained  _  1  2 


Conglomerate,  fine-grained  . 

Sandstone 

Conglomerate,  fine-grained. 

Sandstone 

Conglomerate,  fine-grained. 
Sandstone 


AUenstnlle 


8 

1  4 
11 

2  3 
2  1 
3 


The  following  composite  section  which  shows  the  relation  of  the 
Allensville  strata  to  that  of  the  Pottsville  was  taken  on  land  of  W.  M. 
Muncy  in  Section  16,  Washington  Township: 

Pottsville  formation.  Ft.        In. 

Shale  and  covered _ 18 

Sandstone,  cross-bedded,  coarse-grained 25 

Disconformity _ 

Shale,  sandy. _. 6 
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PottsviUe  formation.  Ft.       In. 

Ore,  foaailiferouSi  iSi Aaron.... 6 

Shaly  sandstones  and  sandy  shales 14  6 

Coal,  ^Aaron,  part  bony 2 

Clay,  siliceous 2     *  _. 

Logan  formation.  ^ 

Shale,  siliceous _ - 6 

Covered 12 


Sandstone. 

Conglomerate,  fine^ained 

Sandstone _ 

Conglomerate,  fine-grained 

Sandstone 

Conglomerate,  fine-grained 

Sandstone 

Covered 


^AUensviUe, 


5 

1 


6 
5 
4 

7 


The  rocks  of  the  AUensville  member  are  important  stratigraphically, 
for  the  conglomerate  layers  are  quite  distinct  from  the  associated  beds, 
and  the  sandstone  layers  contain  marine  fossils  which  aid  materially 
in  tracing  the  deposits  of  the  Logan  formation.  The  worth  of  the  beds 
otherwise  is  small. 

VINTON   MEMBER 

The  Logan  age  closed  with  the  deposition  of  the  Vinton-  member. 
It  is  also  made  up  of  sandstones  and  shales  which,  owing  to  the  presence 
of  iron  pigments,  have  a  yellowish  color.  The  member  is  above  drainage 
in  parts  of  Washington,  Jackson,  Liberty,  Scioto,  and  Hamilton  town- 
ships. In  northern  Washington  and  Jackson  townships  the  deposit 
consists  principally  of  fine-grained  sandstones,  but  in  its  southern 
extension  it  becomes  more  shalv  in  character.  The  section  of  the  rocks, 
made  near  Richland  Furnace  and  given  under  the  AUensville  member, 
shows  the  character  a)id  thickness  of  the  deposit  in  northern  Jackson 
County.  Owing  to  the  extensive  erosion  at  the  close  of  the  Mississip- 
pian  time  the  deposit  in  many  localities  is  wanting  or  very  thin.  In 
Scioto  and  Hamilton  townships  it  is  shaly  and  usually  thin.  The 
Vinton  member  in  most  of  the  area  in  Jackson  County  varies  from 
30  to  60  feet  in  thickness.  These  measurements  are  about  the  same 
as  those  found  for  the  deposit  in  its  extension  across  Scioto  County 
to  the  Ohio  River  near  Sciotoville.  The  deposit  contains  but  little 
material  of  value  in  Jackson  County." 

MAXVILLE   LIMESTONE 

The  Maxville  limestone  is  correlated  with  the  Chester  group  of 
the  West  and  with  the  Greenbriar  in  the  Appalachian  region.*  It  is 
overlain  by  an  ore  bed  which  is  very  intimately  associated  with  it, 
and  which  was  called  the  Maxville  ore  by  Orton.    It  is  believed  to  be 

»Geol.  Survey  of  Ohio,  Bull.  13,  pp.  104-111. 
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basal  Pottsville  and  the  name  Harrison  ore  is  here  adopted  for  it.  It 
is  better  shown  in  Scioto  County  and  is  described  in  that  chapter. 
The  Maxville  limestone  is  found  only  in  Section  24,  Hamilton 
Township,  and  the  lower  part  of  a  record,  made  on  the  lands  of  Amos 
Canter  and  Joseph  Woods,  is  as  follows :  p^       j^ 

Shale,  dark,  tough 3 

Coal,  Bear  £t«n,  reported  thickness 1         1 

Shale  and  covered 14         6 

Sandstone,  shaly.. «. 3 

Sandstone,  irresular,  irony 1 

Clay  shale,  light  greeni^ 3 

Limestone,  irregular,  with  flint  and  iron  ore,  Harriwn  ore  horizon  .  1 

Limestone,  gray XMoMnJOe  [^  ^ 

Limestone,  reported  belowj  \  7  6 

From  the  Canter  quarry  the  deposit  extends  only  a  few  hundred 
yards  to  the  west,  or  down  the  valley,  while  to  the  east  it  soon  passes 
imder  cover.  Thus  the  total  area  is  unknown  but  apparently  quite 
small.  This  limestone  was  used  to  a  small  extent  by  the  old  charcoal 
furnaces  for  flux  stone,  and  at  present  is  quarried  for  local  use  in  road 
building.  No  chemical  analyses  are  available,  but  from  appearances  it 
has  about  the  same  quality  as  that  from  the  Harper  shaft  in  Scioto  County. 

PENNSYLVANIAN  SYSTEM 

The  Pennsylvanian  system  of  Jackson  County  is  divided  into  three 
formations,  the  Pottsville,  Allegheny,  and  Conemaugh.  Pennsyl- 
vanian rocks  are  found  in  every  township,  and,  in  fact,  in  every  section 
of  the  townships  in  Jackson  County.  In  this  area  the  entire  thickness 
of  the  Pottsville  and  Allegheny  formations  is  exposed,  while  only  the 
lower  part  of  the  Conemaugh  division  is  represented.  The  thickness 
of  the  Pottsville  rocks  in  Jackson  County  is  approximately  356  feet, 
while  that  of  the  Allegheny  rocks  is  about  183  feet.  There  is  only 
about  ^0  feet  of  the  lower  part  of  the  Conemaugh  formation  present 
in  this  county. 

Composite  Section  of  the  Pennsylvanian  Strata  in  Jackson  County 

Ccnemough  formation.  Ft.       in. 

Shales 30 

Coal,  Afa«an 1 

•  Shales  and  sandstones _ 31 

CoeX,  Mahoning 1 

Sandstone,  If o^ontn^ 20 

Allegheny  formation. 

CobI,  Upper  Freeporif  or  No,  7 _ 3 

Shales  and  sandstones _ 42 

Coal,  Lower  Freeport,  or  No,  6a 1 

Shales  and  sandstones 37 

CotJ,  Middle  Kittanning,  or  No.  6 1        10 

Shales  and  sandstones 27 


JACKSON  COUNTY  27 

Allegheny  formation.  Ft.       In. 

Ore,  RedKidney 4 

Shales  and  sandstones _ 3         8 

Clay,  Oak  HUl 3 

Ore,  Hamden .. 

Shale 2 

Coalf  Lost  Seam. 1 

Shale 2 

Coal..]  f   ^  * 

Clay..  \ Lower  KiUanningf  or  No,  6 1  ..  3 

Coal..  J  l„  6 

ClBy,  Lower  KiUanning 6 

Shale  and  sandstone , 6  6 

Coal.-..- *. 6 

Clay,  shale,  and  sandstone -     12 

OtBj  Ferriferous -     ..  6 

lAmestonef  PerriferottSt  or  Vanport 6 

Shale 1 

Coal ]  f    1  3 

Clay -.  7 

Coal \  ClarUm,  or  No,  4a <    1  4 

Clay  with  pyrite  ..  1 


Coal. 


1 


Clay 2 

Sandstone,  C^rion,  or  H'ecla. 16 

CobI,  BrookinUe,  or  No,  4 2 

PoUsville  formation. 

9^^' "\  Black  FlirU... / -"  ? 

Flint../  \   1  3 

Shales  and  sandstones 21 

Coal,  Tionesta,  or  No.  Sb ^ 2 

Shales  and  sandstones _ 27         6 

Ore,  Upper  Mercer 6 

Shales  and  sandstones. , 14         8 

Oref  Sand  Block >„ 4 

Shales  and  sandstones 8  6 

Coalf  Upper  Mercer,  or  No,  Sa _ 1  6 

Shales  and  sandstones _ 18 

Ore,  Lower  Mercer _ 4 

Shales  and  sandstones 7  8 

limestone,  Lotoer  Afercer _ 1 

Shales  and  sandstones 24 

Ore,  Boggs 6 

Cos\  J  Lower  Mercer f  CT  No,  3 _      2 

Shales  and  sandstones _ 25 

Coal,  Vandtisen _ 1 

Shales  and  sandstones ._      8 

Ore,  Jackson  Sand  Block _ 3 

Shales  and  sandstones _ _ 12 

Coalj  Bear  Run 2 

Shales  and  sandstones 6 

Ore,  kidney 1 6 

Shales  and  sandstones 19         6 

Co&l,  Quakertown,  or  No.  € 3 


J 
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PoUtviUe  formation.  Pt.       In. 

Shales  and  sandfitoneB 1 36 

Ore,  Gvinea  Fowl 6 

Shale 3 

Coal,  Anthony —  6 

Ci&Yf  ScioUnnBe 5 

Shale  and  Bandstones 82 

Ore,  Sharon 6 

Shale 6         6 

CosAf  Sharon,  or  No.  1 8 

Conglozneratei  iSAaron 60 

Ore,  Harriaon -.        10 

POTTSVILLE  FORMATION 

Much  of  the  present  wealth  of  Jackson  County  is  due  to  the  valuable 
Sharon  and  Quakertown  coal  deposits  which  occur  in  this  formation^ 
and  which  have  been  mined  for  many  years,  but  now  are  rapidly  becoming^ 
exhausted.  The  Sharon  coal  is  yet  an  important  asset  in  the  manu- 
facture of  iron  in  the  district,  and  the  reputation  of  the  Quakertown 
coal  is  such  that  it  commands  the  highest  market  prices.  The  Jackson 
Sand  Block  ore  has  also  had  an  influence  on  the  iron  industry  of  the 
region.  While  of  but  little  importance  at  present,  the  western  part  of 
the  county  is  noted  for  the  massive  deposit  of  Sharon  conglomerate,, 
often  over  100  feet  in  thickness,  in  which  the  streams  have  cut  many  deep 
gorges  with  abrupt  walls,  with  projecting  cliffs,  and  with  occa^onal  caverns 
that  give  to  the  region  a  rugged  beauty  scarcely  exceeded  in  the  state. 

HARBISON  ORE 

The  Harrison  ore  is  found  only  in  the  southern  part  of  Hamilton 
Township.  The  position  of  this  ore  is  directly  above  the  Maxville 
limestone  when  both  are  present,  but  the  ore  is  found  in  a  number  of 
places  where  the  limestone  is  absent.  At  some  places  this  deposit  is 
regular  in  structure  and  constant  in  thickness  and  composition,  while 
at  other  places  where  it  represents  the  line  of  disconformity  between 
the  Mississippian  and  Pennsylvanian  series,  it  is  very  irregular  in  struct- 
ure, and  is  composed  of  a  mixture  of  ore,  flint,  sandstone,  and  clay. 

In  Section  24  the  ore  has  been  dug  on  the  Amos  Canter  and  adjoining 
properties,  where  the  strata  are  as  follows:  p^       j^ 

Sandstone 3 

day  shale,  light  greenish...- 3 

Limestone,  with  flint  and  ore,  Harrison _ 1 

JJmeBtone,  MaxviUe _ 9 

In  Section  27,  on  the  property  of  D.  E.  Ruth,  the  ore  was  seen  in 
the  bed  of  the  stream  along  the  road  that  leads  from  the  Dever  Valley 
to  Mabee.     The  section  is  as  follows:  «.       . 

rt.  m. 

Coal,  Bear  i2un,  reported  thickness _.-      2 

Covered,  barometer  measurement 75 
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Vt        In. 

Shale 10 

Ore,  very  irregular,  with  sandBtone  and  cherts  Harrison 8 

Shd^e,  Logan - 10 

The  ore  here  is  85  feet  below  the  Bear  Run  coal,  while  on  the  Canter 
property,  where  the  ore  is  in  its  natural  position  above  the  limestone, 
it  is  only  21  feet  below  the  same  bed.  The  difiference  in  interval  is  64 
feet,  which  gives  some  idea  of  the  disconformity  or  the  extent  of  erosion 
that  took  place  at  the  close  of  Mississippian  time.  Near  the  center  of 
Section  14,  close  to  the  bridge  that  crosses  the  Little  Scioto,  on  the  land 
of  Phillip  Meldick,  the  strata  exposed  are  as  given  below: 

Ft.         In. 

Sandstone,  coarse-grained,  irony  1                                                     f  .  1  10 

Shale,blue > iSAaron conglomerate  equivalent ^  ..  1 

Sandstone,  coarse-grained,  irony  J                                                       [    1  10 

Ore,  composed  of  small  nodules,  jETarrison 10 

Clay  shale,  light 2 

Sandstone,  with  parts  covered  \  j^^q^^  /  16 

Shale,  soft,  yellowish J            '. \    1  6 

About  200  yards  west  of  this  another  section  shows  the  following 
members: 

Ft.         In. 

Sandstone c 4 

Shale,  with  Guinea  Foii?2  ore  in  the  interval 5 

Coal  blossom,  ArUAony 6 

Clay,  plastic,  5ctofovi£fe 4 

ShaJes  and  covered 18         4 

Ore,  layer,  small  nodules  of  orb  cemented  by  iron  oxides,  with  light 

clay  sandstone  nodules  and  a  few  pebbles,  Harrison 8 

Sandstone,  shaly ]  [  11  4 

Logan \  ..  8 


Sandstone,  ferruginous 
Sandstone,  light  blue. . 

The  quality  of  the  Harrison  ore  is  usuaUy  poor  as  it  is  more  or  less 
siliceous  or  flinty.  Small  amounts  were  mined  in  a  few  localities  for  the 
charcoal  furnaces  during  their  period  of  activity,  but  at  present  the  ore 
is  of  no  importance. 

SHABON   CONGLOMERATE 

The  basal  member  of  the  Pottsville  formation,  except  the  Harrison 
ore,  is  the  Sharon  conglomerate  which  rests  unconformably  on  the 
Maxville  or  on  the  Logan  when  the  former  is  wanting.  This  member  is 
found  in  Hamilton,  Scioto,  Liberty,  Lick,  Coal,  Jackson,  and  Washing- 
ton townships.  The  deposit  is  very  thick  in  parts  of  Liberty  and  Jackson 
townships,  while  it  has  good  volume  also  in  local  areas  in  Hamilton,  Scioto, 
and  Lick  townships.  A  general  discussion  of  the  Sharon  conglomerate 
and  its  relation  to  other  members  is  embodied  in  the  next  few  pages. 

Hamilton  Township. — In  the  western  part  of  Hamilton  Township, 
south  of  Holland  Fork,  only  occfislonal  thin  pockets  of  Sharon  rock 
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are  found,  but  north  of  this  stream  the  bed  is  very  thick.  West  of 
the  home  of  Martin  Comer,  in  Section  16,  from  30  to  40  feet  of  Sharon 
conglomerate  are  exposed  above  the  bed  of  Bucklick  Creek,  while 
east  of  his  home  the  rocks  are  clays  and  shales  of  later  age,  hence  the 
top  of  the  deposit  varies  in  elevation  from  30  to  40  feet  in  less  than  200 
yards.  On  Little  Bucklick  Creek  massive  cliffs  of  Sharon  are  exposed. 
Scioto  Township. — On  Sugarcamp  Creek  the  Sharon  bed  passes 
from  view  in  Section  27,  Scioto  Township,  while  farther  down  stream 
the  deposit  often  reaches  a  thickness  of  from  40  to  60  feet.  Here  the 
irregularity  of  both  the  upper  and  lower  surfaces  is  found.  In  Section 
9,  on  the  lands  of  Fred  Flaker  and  William  B.  Pratt,  a  section  taken  is  as 
follows : 

Pt.         In. 

Clay,  iSctotowUei  reported  thickB668. - 2 

Sandstone _ _ _ 2 

Shales  and  covered... 36 

Ck>al  blossom,  Sharon,  reported  here,  seen  across  hollow,  3  feet  thick  . . 

Covered _. 18 

Conglomerate,  iS^ron __ 24 

In  the  hill  to  the  east  of  this  over  40  feet  of  conglomerate  are  ex- 
posed. It  is  also  quite  thick  in  the  vicinity  of  Cove  School  and  goes 
under  cover  near  the  Jackson-Petersburg  pike  in  Section  11.  A  few 
feet  of  conglomerate  were  seen  in  the  creek  bed  at  the  cross-roads  in  the 
northeastern  part  of  Section  3,  but  farther  down  stream  the  deposit 
is  quite  thick.  In  the  northeastern  part,  of  Scioto  Township  the  Sharon 
is  foimd  in  a  continuous  bed,  but  varies  considerably  in  thickness. 
A  section  on  the  Robert  Lamb  property,  in  Section  6,  is  representative 
of  the  members,  and  is  as  follows: 

Ft.         In. 

Cl&y,  SciotomUe _ _ 6 

Covered,  barometer  measurement _ ___ __  32 

Sandstone,  massive.  _ _ _ 6 

Coal,  Sharon _ 2  4 

Covered-- - 10  8 

Sandstone 1  Sharon  /  ^^ 

Conglomerate..  J  \l6 

Covered - -     10 

Sandstone,  Logan, 

North  of  Scioto  Township  the  Sharon  swings  eastward,  going  below 
drainage  near  the  town  of  Jackson,  where  this  roll  or  drop  of  the  upper 
surface  is  very  pronounced. 

Lick  Township. — The  sudden  dip  of  the  Sharon  coal  and  con- 
glomerate was  observed  at  the  foot  of  the  shaft  of  the  Jackson  Iron  & 
Steel  Company,  at  the  mine  on  the  next  hill  north,  and  at  the  knob  just 
north  of  Booth's  mine.  The  dip  in  each  of  these  runs  from  15  to  25 
feet. 

On  the  S.  B.  McKittrick  property,  just  north  of  Jackson,  the  Sharon 


— V«Dce  Rock,  a  massive  cMS  of  Sharon  conglonierate  ftbout  200  feet  high.  In 
Liberty  and  Washington  townships.  Jnckson  County,  the  outcrop  of  this  member 
is  marked  by  many  such  exposures. 


—Mine  of  the  Jackson  Sand  Mining  Company  north  of  Coalton.  The  exposure 
is  Sharon  conglomerate,  but  here  it  assumes  a  sandstone  phase  and  contains  but 
few  pebbles. 
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coal  has  been  opened,  and  the  massive  sandstone,  the  equivalent  of 
the  conglomerate,  is  well  exposed  along  the  stream.  A  section  here 
is  as  foll(fWs: 

Ft.         In. 

Ore,  with  pebblesi  Guinea  FowZ 4 

Shales  and  covered _ .--    34 

Coal,  iS Won,  reported  thickness... 1  8 

Sandstone,  massive,  iS^ron 60 

George  Palmer  reports  the  coal  to  dip  east  rapidly.  The 
continuation  of  the  roll  from  the  Booth  mine  would  throw  the  coal, 
which  is  found  at  this  point,  under  Jackson,  where  the  large  deposit 
was  worked  for  many  years.  No  records  are  available  showing  the 
thickness  of  the  Sharon  conglomerate  in  the  basin  under  Jackson. 

Liberty  Township. — The  Sharon  conglomerate  is  found  in  every 
section  in  Liberty  Township,  and  in  most  of  the  area  it  is  massively 
developed,  often  exceeding  100  feet  in  thickness.  Iq  the  western  part 
of  the  township  it  is  usually  a  very  pebbly  conglomerate,  but  in  the 
eastern  part  it  is  often  a  sandstone  with  only  occasional  pockets  of 
pebbles.  The  conglomerate  goes  under  cover  in  Section  35,  Liberty 
Township,  near  the  old  Hammertown  mine,  which  is  east  of  the  main 
hollow  where  the  level  of  the  Sharon  coal  is  below  drainage.  Iq  a  branch 
hollow  northwest  of  the  mine  the  bony  blossom  of  the  Sharon  coal  with 
about  20  feet  of  conglomerate  below  was  found.  Tracing  these  around 
the  hill  to  the  southeast  both  beds  were  foimd  to  hold  about  the  same 
level  to  the  point  just  west  of  the  mine.  At  this  point  the  coal  makes 
a  sudden  dip  of  over  21  feet,  and  then  it  thickens  and  changes  in  quality, 
80  that  it  was  formerly  worked  for  railroad  shipment.  The  dip  in 
crossing  the  narrow  hollow  is  over  21  feet.  Whether  the  coal  here  rests 
directly  on  the  conglomerate  could  not  be  determined  as  the  mines 
have  all  fallen  in.  Along  the  stream  north  of  this  the  massive  conglomer- 
ate is  well  exposed. 

At  the  Armstrong  mine,  in  Section  28,  the  following  strata  were  seen: 

Ft.         In. 

Shale,  dark,  tough 21 

Cosd,  Sharon 2  6 

Shale,  dark,  carbonaceous 3 

Ck>nglomerate.  5^ron 40 

In  SectJDn  25,  on  the  land  of  John  Scurlock,the  heavy  dip  of  the  Sharon 
ooal  is  also  found  and  the  conglomerate  was  seen  in  the  hollow  just  a 
short  distance  below.  On  the  property  of  Edward  Smith,  in  Section 
13,  Liberty  Township,  a  section  near  Salt  Creek  is  as  follows: 

Ft.         In. 

Shale 12 

Coal,  Sharon 2        10 

CJovered 2 

Conglomerate,  iS^ron 80 
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The  Sharon  conglomerate  is  wanting  in  some  localities  in  Sections 
30,  31  and  32,  Liberty  Township.  In  Section  29  the  rocks  exposed 
along  the  road  north  of  the  home  of  Lewis  Albert  were  as  foUo^ws: 

Ft.        In. 

Sandstone,  soft,  coarse-grained,  parts  with  fine  pebbles. 31 

Clay  shale,  dark,  carbonaceous 1 

Sandstone,  soft,  lower  part  argillaceous 11 

Covered 2 

Shale 3 

Covered 1  6 

Coal,  shaly,  Shanm 2  6 

Clay,  light,  plastic 4 

Covered 8 

Conglomerate,  pdbbly,  5^r(m 35 

At  the  old  mine,  Decatur  No.  2,  Section  24,  the  following  strata  were 
exposed: 

Ft.         In. 

Ore,  with  pebbles,  Guinea  FotpZ 11 

Covered _ 4 

Sandstone,  with  occasional  pockets  of  pebbles 23 

Covered 9 

Coal,  iS^ron,  reported  thickness 3 

Covered _ 6 

Sandstone  with  some  pebbles,  jSAaron _ 30 

Along  the  road  west  of  the  house  of  Martha  Lake,  in  Section  23, 
the  Sharon  coal  is  wanting,  and  the  coarse-grained  sandstone  above 
this  horizon  meets  the  underlying  Sharon  conglomerate.  The  section 
taken  is  as  follows: 

Ft.         In. 

Ore,  siliceous,  Guinea  Fotoi _ 9 

Shale - ._ ._.      5  6 

Ore,  kidney __ __ 2 

Shale - - _ - 6 

Ore,  kidney _ 1 

Clay,  ScioloviUef  on  outcrop  shows  fiint  with  semi-flint  below 5  6 

Covered 6 

Sandstone,  massive,  cross-bedded  with  a  few  pebbles -..     14 

Disconformity,  horizon  of  Sharon  coal. 

Conglomerate,  iS^ron,  massive _ -. 19 

On  the  land  of  W.  M.  Overly,  in  the  northeast  corner  of  Section 
22,  the  Sharon  conglomerate  is  well  developed,  and  its  relation  to  the 
Sharon  coal  is  shown  in  the  following  section: 

Ft.         In. 

Coalf  Sharon 3 

Covered ._ 6 

Conglomerate,  Sharon 50 

A  composite  section  at  the  James  Bryan  coal  mine  shows  the 
following  relations  of  conglomerate  and  coal  above: 
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Ft.        In. 

Sandstone,  with  fine  pebbles 8 

Coal,  Sharon 3         6 

Clay  and  argillaceous  sandstone.. - 2 

Conglomerate, /S^ron 25 

Along  the  road  that  leads  from  Dry  Run  to  the  hill  south  in 
Section  18  the  following  rocks  we^e  exposed: 

Ft.         In. 

Sandstone,  loosely  cemented,  cross-bedded,  upper  part  coarse- 
grained     47 

Covered ^ 33 

Shale 10 

Coal  blossom,  iSi^ron 6 

Clay,  sandy 2  6 

Conglomerate, /S^ron 102 

Covered 10 

Sandstones  and  shales,  with  parts  covered,  Logan 65 

In  this  locality  the  conglomerate  is  very  thick,  often  exceeding 
that  shown  in  the  section  above.  In  Section  13,  in  the  western  part 
of  Liberty  Township,  on  the  land  of  Rush  Hartley,  the  conglomerate 
is  very  thick,  as  shown  by  the  following  section: 

Ft*         In. 

Shale,  dark 8 

Coal,  Sharon 2         6 

Covered 6 

Conglomerate,  ^^ron. 105 

Shale,  Lo^an 10 

The  bare  isolated  hill  in  Section  12,  known  as  Big  Rock,  is  com- 
posed of  Sharon  conglomerate,  whose  exposure  exceeds  100  feet.  The 
massive  thickness  of  the  conglomerate,  and  the  relation  of  the  coal 
above  are  shown  in  the  section  given  below,  which  was  made  on  land  of 
Walter  Coy,  in  Section  17,  Liberty  Township. 

Ft.         In. 

Shale - 6 

Coal,  Sharon ._ 2  6 

Clay - 1  6 

Conglomerate,  Sharon 145 


m^ 


Near  this,  the  gorge-like  valley  known  as  White's  Gulch  is  an 
example  of  stream  erosion  in  the  conglomerate.  In  Section  16,  just 
north  of  the  gulch,  a  section  taken  on  land  of  Samuel  White  shows  the 
thickness  of  the  conglomerate.     The  record  follows: 

Ft.        In. 

Shale 3 

Coal,  Sliaron 2  2 

Clay,  dark _ _ 1 

Covered 8 

Conglomerate,  5^ron 110 

2— G.  B.  20. 
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On  land  of  G.  A.  Ewing,  in  Section  14,  the  conglomerate  exposed 
measured  as  follows: 

Ft.         In. 

Sandstone,  coarse-graiDed,  with  some  pebbles,  and  covered 60 

Blossom  of  Sharon  coal. 

Conglomerate,  Sharon i ^ 106 

In  Section  13,  on  land  of  Ix)uis  Ray,  the  relation  of  the  Quakertowii 
coal,  Sciotoville  clay,  and  Sharon  coal  to  the  Sharon  conglomerate  is 
sho^^Ti  by  the  sectioa  taken  at  that  place  which  is  as  follows: 

Ft.         In. 

Coal,  Quakertovm,  reported  thickness ^ 2  6 

Covered 58 

Sandstone _._ _ 10 

Clay,  flint      U^^y^ f    1  2 

Clay,  pl&stic  J  \    1         10 

Coal  blossom,  Sharon 1 

Clay,  dark,  siliceous 2 

Conglomerate,  6'/wr{m ._.     91 

On  land  of  Isaiah  Burnett,  in  Section  11,  the  same  general  relation 
between  the  coals  and  the  underljnng  conglomerate  is  shown  in  the 
section  given  below: 

Ft.         In 

Co&lt  Quakertown 3  1 

Clay. 1 

Covered __ _  45 

Sandstone __ 20 

Shales,  carbonaceous,  jS/taron  coal  horizon _       2 

Conglomerate,  Sharon __  100 

Along  Rock  Run  the  Sharon  conglomerate  is  very  thick  and  this 
condition  is  sho\\ai  by  the  following  record  taken  on  land  of  John  Crossin 
in  Section  10: 

Ft.  In. 

Coal,  bony,  Sharon __  6 

Clay,  sandy,  blue ._  8 

Conglomerate,  Sharon 105 

On  land  of  J.  M.  Vance,  Section  8,  the  rocks  exposed  measured 
as  follows: 

Ft.  In. 

Sands? tone,  with  both  fine  and  coarse  pebbles _.       7 

Shale_ 2  6 

Coal,  good  1^^^^_ f    1  8 

Coal,  bony  J  (  .  _  4 

Clay,  and  covered 5 

Conglomerate,  Sharon 60 

The  Sharon  conglomerate  in  the  northern  part  of  Section  3  has 
thinned,  as  sho\NTi  by  the  following  section,  taken  on  land  of  A.  B.  Erwin: 

Ft.  In. 

Coal,  shaly,  Sharon _       3 

Conglomerate,  Sharon 11 

Sandstones  and  shales,  Logan 70 
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In  the  same  section,  south  of  the  above  locality,  the  conglomerate 
is  much  thicker.  The  measurement  of  the  rocks  exposed  along  the 
road  near  the  home  of  J.  M.  Bower  is  given  below: 

Ft         In. 

Ore,  with  pebbles,  iS/wronf 6 

Sandstone --      5 

Covered--- ._ - 2 

Sandstone,  with  pebbles 2 

Shale -_- - - 1 

Coal  blossom  and  clay,  iSAoron ,-* '    1 

Conglomerate,  *S>/Miron __ -_    55 

Sandstone,  Lo(7an _ _ —     85         --    . 

The  relation  of  the  upper  coals  to  the  Sharon  conglomerate  is  well 
shoA\ai  in  the  following  section,  taken  on  land  of  D.  D.  Edwards,  in 
Section  2: 

Ft.        lo. 

Sandstone,  shaly 3 

Co&\,  Quakertown _ ,.       3  6 

Clay  shale „ 1  6 

Covered _ 42 

Sandstone,  ferruginous > _ 2 

Sandstone,  \^ith  large  pebbles,  Guinea  Fowl  ore  horizon 1 

Clay,  sandy,  flinty  I  ^^.^ f    1  6 

Clay,  light,  soft  ..  J  \  10  6 

Sandstone,  and  covered 23 

Shale,  with  thin  ferruginous  sandstone 5 

Sandstone,  shaly - -      5 

Shale,  blue : 7 

Coal,  bony,  iS/wron - - _ 4 

Clay,  blue,  plant  marked 2  6 

Covered _ _ 4 

Conglomerate,  iS/iaron.  - 90 

A  record  made  on  land  of  James  Wilson,  Section  1,  northeast, 
Liberty  Township,  shows  the  relation  of  the  Quakertown  and  Sharon 
coals  to  the  conglomerate  below.     The  section  follows: 

Ft.         In. 

Cosklf  Quakertown _ - 3  1 

Clay.- - - - 1 

Covered 16 

Sandstone,  this  on  point  facing  Salt  Creek  thickens  to  60  feet __  18 

Covered 40 

Coal  blossom,  5/iaron - _.  ..  3 

Covered - - 25 

Conglomerate,  5^ran _ 45 

In  Section  1,  northwest,  Liberty  Township,  the  rocks  exposed 
on  land  of  Neal  Austin  are  as  follows: 

Ft.         In. 

Sandstone , ^-. __  10 

Coal,  Sharon^  reported  thickness 3  7 

Clay,  and  covered - 5 

Conglomerate,  Sharon 40 

Sandstone,  Logan. 
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I 

Coal  Tovmship. — The  Sharon  conglomerate}[is  also  prominent  in 
some  localities  in  the  western  part  of  Coal  Township.  In  the  north- 
west comer  of  Section  6,  on  land  of  C.  M.  Haslett,  there  is  a  roll  in  the 
conglomerate  with  a  dip  of  32  feet  in  a  short  distance.  In  the  low  part 
of  this  trough  there  are  2  feet,  6  inches  of  black  shale  representing 
the  Sharon  coal.  Near  the  mouth  of  the  hollow  the  conglomerate 
measured  70  feet  in  thickness.  A  composite  section,  taken  from  the  point 
west  of  the  Jacob  Sells  home,  Section  32,  to  the  bed  of  the  stream  west 
shows  the  relation  of  the  conglomerate  to  the  overlying  coals  aad  Mercer 
limestone.    The  section  taken  is  given  below: 

Ft.         In. 

Limestone,  Lower  Mercer,  on  summit  of  point,  weathered,  but  in 

place.^ 8 

Shale,  and  covered,  by  aneroid  measurement ._  130 

Cofd,  Quakertoum ^ .• 2          8 

Covered 70 

Sandstone _ 2 

Bone  shale,  black 

►  iS^roncoal 


Coal,  bony 

Cky  shale,  dark. 
Bone  coal.. 


1  2 

5 

1    1.         5 


Clay,  siliceous,  upper  part  dark « 6         6 

Sandstone, /S/i«[ron  conglomerate  equivalent,. 5 

Jackson  Township. — ^Th'e  Sharon  conglomerate  is  very  thick  in 
the  southern  part  of  Jackson  Township,  but  thins  northward,  and  in 
places  is  entirely  waating.  In  Section  36  on  land  of  William  McKinnin 
a  roll  of  25  feet  was  noted  in  the  massive  conglomerate.  Black  shales 
on  the  horizon  of  the  Sharon  coal  lie  in  the  trough  or  low  part  of  the 
conglomerate,  while  on  the  hill  above  the  Quakertown  coal  is  mined 
for  local  use.     The  section  taken  at  this  point  follows: 

Shale,  blue.  Ft.       iti. 

^*}v louakertoum _ _/   ^  I 

Coal,  bony. . .  J  (  . .  5 

Covered 62 

Sandstone 6 

Shale,  gray 2 

Shale,  dark,  carbonaceous,  Sharon  coal  horizon 1 

Shale,  siliceous _ 1 

Conglomerate,  jSAaron —  80 

On  land  of  John  Faulkner,  in  the  same  section,  the  following  thick- 
ness of  the  conglomerate  was  e3q)osed: 

Ft.         In. 

g:!:b;ny:::::>'^-'-- {."    I 

Sandstone,  and  covered 80 

Coal  blossom,  5^ron 6 

Clay,  light,  sandy 4  6 

Conglomerate,  Sharon 95 
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At  Canters  Caves  the  maximum  thickness  of  the  Sharon  con- 
glomerate is  about  200  feet,  and  it  is  generally  pebbly  and  highly  cross- 
bedded.  In  Section  34,  on  land  of  Charles  H.  Cosby,  the  following 
section  shows  a  decided  thinning  of  the  conglomerate: 

Ft.         In. 

Conglomerate,  jS/iaron. .  _ 35 

Sandstones,  Lopan 1 _. 60 

Just  north  of  Canters  iCaves,  on  land  of  Lawrence  Harris,  the  follow- 
ing measurements  were  made: 

Ft.         In. 

Coalhloaaonif  Quakertown _ 1 

Sandstones,  and  covered 97 

Conglomerate,  jS/icron,  top  sandy. -.1 168 

In  Section  23,  on  the  land  of  J.  M.  Ray,  the  relation  of  the  conglomer- 
ate to  the  rocks  above  is  shown  by  the  following  section: 

Ft.         In. 

Shale __ _._ 5 


Coal 


9 


Clay  shale,  dark Sharon _ <  ..  3 

Coal,  somewhat  bony  J  [   1  9 

Clay,  dark,  siliceous..., _ __ 1 

Covered  — 8 

"^    Conglomerate,  5/iar<m 75 

The  thickness  of  the  conglomerate  exposed  along  the  road  that 
leads  from  Little  Salt  Creek  to  the  knob  east  in  Section  21  is  shown  in 
the  record  below: 

Ft.  In. 

Sandstone,  coarse-grained,  with  a  few  pockets  of  pebhles _  14 

Covered _. 3 

Shale 6 

Sandstone,  coarse-^grained,  with  pebbles,  ferruginous 2 

Shale... 1 

Coal  blossom, /S/iaron _ 6 

Clay,  bluish _ 2 

Conglomerate, /S/iaron 58 

Sandstones  and  shales,  Lo^an 125 

The  conglomerate  is  much  thicker  west  of  the  above,  but  no  measure- 
ments were  taken.  The  deposit  is  very  thick  in  Section  24,  but  in  Section 
13,  just  north,  it  is  thin  or  wanting.  A  section  taken  on  land  of  Clinton 
Harper,  given  below,  shows  its  absence: 

PottsviUe  formation.  Ft.       In. 

Sandstone,  soft 30 

Shales,  and  covered 9 

Shales,  dark,  carbonaceous,  Sharon  coal  horizon 1 

Clay  shales,  blue ' 9 

Logan  formation. 

Shales 13 

Conglomerate,  fine-grained 1  4 

Shales 17 
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Ft.         In. 

Covered 16 

Sandstones  and  shales 30 

Conglomerate,  fine-grained I  6 

Sandstone 5 

The  conglomerate  is  thin  or  wanting  in  sections  14,  15,  and  16, 
but  in  Section  17  it  becomes  prominent  again,  as  shown  in  the  following 
section  taken  east  of  the  Pleasant  Valley  School: 

Ft.         In. 

Sandstone,  coarse-grained,  and  with  fine  pebbles _.     30 

Conglomerate,  jS^ron 60 

Sandstones,  Logan, 

;  In  sections  1,  2,  3,  4,  9,  10,  11,  and  12,  the  conglomerate  is  generally 

»  wanting,  but  when  present  it  is  thin  or  broken  by  intervening  shales. 

In  sections  5,  6,  7,  and  8,  the  conglomerate  is  present  in  some  localities, 
although  it  seldom  has  a  thickness  of  over  30  feet. 

Washington    Township — The     Sharon    conglomerate    occurs    in 
local  areas  in  the  western  part  of  Washington  Township.     Where  pres- 
ent  it    is  usually  very  thick,  apparently  filling  low  depressions  in  the 
:  Logan  shales  below.     At  the  mine  of  the  Jackson  Sand  Mining  Company, 

;  in  Section  20,  Edward  Mathews  reports  the  lower  sandstone,  which  is 

the  conglomerate  equivalent,  to  be  50  feet  in  thickness.  At  the  old 
Glen  Nell  mines  the  intervals  from  the  Quakerto\\Ti  and  Sharon  coals 
to  the  conglomerate  below  are  shown  in  the  following  section: 

Ft,         I^i. 

Sandstone,  and  covered 80 

Coal,  and  covered,  Qiiafcer^ou?/i 2 

Shales,  and  covered 74 

Coal,  *S'/iaron,  thickness  reported 3 

Covered 3 

\                                     Conglomerate,  and  covered,  Sharon 15 

I  In  Section  17,  near  where  the  pike  leaves  Pigeon  Creek,  a  local 

deposit  of  the  conglomerate  is  again  exposed,  and  measurement  shows 
it  to  be  108  feet  in  thickness.  The  upper  part  is  a  coarse-grained  sand- 
stone, highly  interbedded,  viiih.  fine-grained  pebbly  layers,  while  the 
lower  part,  although  usually  sandy,  contains  zones  of  both  fine  and 
coarse  pebbles. 

Liberty  Township — On  Pigeon  Creek,  south  of  Eastburn,  the  valleys 
are  unusually  gorge-like,  and  White's  Gulch  is  probably  the  roughest  and 
wildest  spot  in  southern  Ohio.  The  valley  is  narrow,  with  high  massive 
walls  and  projecting  cliffs  of  dull  gray  conglomerate.  In  sharp  con- 
trast to  the  somber  hues  of  the  rocks  are  the  plants  growing  in  the 
crevices  and  along  the  ledges,  anywhere  that  a  bit  of  soil  is  collected  to 
give  them  root-hold.  Even  the  sheer  vertical  cliffs,  where  they  are 
shielded  from  the  sun,  are  often  green  with  mosses  or  liverworts.  Many 
species  of  rock-loving  plants  are  represented  here,  each  seeming  to  find 
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its  own  most  favorable  environment  with  regard  to  moisture,  light 
exposure  and  other  conditions.  At  the  base  of  the  cliff  are  huge  masses 
of  broken  rock,  among  which  are  various  species  of  hardy  trees,  growing 
tall  and  straight  in  their  efforts  to  spread  their  leaves  to  the  rays  of  the 
sun.  Under  the  protection  of  their  dense  shade  numerous  delicate 
ferns  and  creepers  grow  in  association  with  other  plants  that  thrive 
best  in  deep  shady  valleys.  The  abrupt,  massive  cliffs,  and  the  pro- 
fusion of  plant  life  along  the  valley,  watered  by  the  meandering  stream, 
unite  to  form  a  scene  of  wild  beautv  such  as  is  seldom  found  in  Ohio. 
Along  the  course  of  Little  Salt  Creek  the  Sharon  conglomerate  also 
forms  many  long  lines  of  rugged  cliffs.  The  small  gorge-like  valley 
known  as  Canters  Caves  is  a  cool  and  attractive  place  for  summer 
outings.  The  upper  course  of  Rock  Run  is  walled  in  with  massive  cliffs 
of  conglomerate  often  over  100  feet  in  height. 

A  feature  of  importance  also,  especially  for  stock  raising,  is  the 
large  number  of  fine  living  springs  that  are  found  near  the  base  of  the 
conglomerate.  The  flow  is  strong,  even  in  the  dry  seasons,  and  the 
water  pure  and  cold. 

Charade?'  of  the  Sharon  Conglomerate 

In  Jackson  County  the  Sharon  deposit,  markedly  cross-])ed(le(l,  is 
very  pe])bly,  except  in  the  region  near  Jackson  and  Coalton,  wliere  it  is 
a  coarse-grained  sandstone  with  only  occasional  pebbles.  The  mass  is 
loosely  cemented,  except  the  thin  ferruginous  layers  along  the  bedding 
planes,  which  stand  out  prominently  where  the  weathering  of  the  surface 
has  been  severe.  The  main  cementing  materials  are  compounds  of 
iron,  but  other  factors  are  forms  of  lime  and  silica.  The  pebbles  and 
sand  grains,  composed  of  crystalline  quartz  or  quartzite,  and  thus  of 
igneous  origin,  constitute  the  great  mass  of  the  deposit.  Feldspars, 
magnetite,  bfisic  silicates,  and  other  granitic  minerals  are  also  present, 
but  only  in  small  amounts.  Practically  the  deposit  is  made  up  of  various 
sized  particles  of  quartz  or  quartzite  with  a  small  amount  of  iron  com- 
pounds for  the  bonding  material.  In  general  the  pebbles  have  a  milky 
color,  numerous  cracks,  and  a  high  poHsh.  They  are  well  rounded  and 
the  usual  shape  is  that  of  a  prolate  spheroid.  The  size  of  tht<  pebbles 
varies  from  that  of  a  hen's  egg  dowTi,  but  the  usual  range  is  from  that  of 
wheat  grains  to  that  of  acorns.  The  proportion  of  sand  to  pebbles  also 
varies  greatly.  In  places  the  deposit,  as  a  whole,  exceeds  70  per  cent 
pebbles,  counting  as  pebbles  that  material  above  a  20  mesh  size,  while 
elsewhere  it  is  a  sandstone  with  a  few  scattered  pel)bles. 

The  material  is  of  foreign  origin,  derived  probably  from  the  great 
igneous  masses  to  the  north  and  brought  do^v^l  b}-  strong  oceanic  currc^nts 
during  the  transgression  of  the  sea  at  the  beginning  of  Pennsylvanian 
time.     I.  C.  White,  Ashbumpr  and  others,  have  shown  that  this  con- 
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glomerate  in  Ohio  is  the  equivalent  of  the  Garland,  or  Glean,  in  Pennsyl- 
vania, and  of  the  Olean  in  New  York. 

Axis  of  the  Deposit 

There  are  a  number  of  interesting  features  in  regard  to  the  Sharon 
conglomerate.  In  Scioto,  Pike,  and  Jackson  counties,  in  the  area  in 
which  this  member  is  above  drainage,  the  conglomerate  seems  to  have 
been  deposited  in  a  valley-like  depression  in  the  Mississippian  strata, 
the  direction  of  the  main  axis  of  which  is  nearly  north  and  south.  In 
this  field  the  southern  terminus  exposed  is  in  the  northeastern  part  of 
Porter  Township,  Scioto  County.  From  surface  exposures  and  well 
records  the  width  in  Bloom  and  Harrison  townships  appears  to  be  from 
1  to  4  miles.  No  thick  deposit  at  least  was  noted  in  Harrison  Township 
west  of  the  o'd  California  Valley,  and  in  Bloom  Township  it  is  wanting 
*  near  the  head  of  Bear  Run  where  the  horizon  goes  under  cover,  and 

was  not  found  in  the  shaft  and  drill  tests  put  down  on  the  Harper  farm 
south  of  Bloom  Furnace.  In  the  southern  part  of  Madison  Township, 
Scioto  County,  and  Hamilton  Township,  Jackson  County,  the  main 
deposit  is  5  or  6  miles  in  width.  In  Madison  Township  only 
a  few  thin  sandy  deposits  were  found  west  of  the  California  Valley, 
while  in  Hamilton  Township  it  is  wanting  in  the  eastern  part  of  the 
Dever  Valley.  In  the  northern  parts  of  these  townships  the  width  is 
somewhat  greater.  The  eastern  edge  of  the  deposit  is  not  known,  as 
the  conglomerate  continues  under  cover,  but  the  rate  of  thinning  indi- 
cates that  it  does  not  extend  far  eastward.  The  sheet  expands  to  12 
miles  or  more  in  Union  and  Marion  townships,  Pike  Coimty,  and  Scioto 
Township,  Jackson  County.  The  deposits  in  western  Union  Town- 
ship, although  in  places  reaching  50  to  60  feet  in  thickness,  appear  to 
be  somewhat  local  in  character,  for  the  conglomerate  is  poorly  repre- 
sented south  of  Owl  Creek  or  north  of  the  Beaver  Valley  in  Western 
Beaver  Township.  In  Scioto  Township  the  stratum  is  generally  thin 
where  it  goes  under  cover  on  the  headwaters  of  Sugarcamp  Creek,  near 
Petersburg,  and  near  Cove  School  on  Buckeye  Creek.  In  Beaver  and 
southern  Jackson  townships,  Pike  County,  and  in  Liberty,  Lick,  and 
southern  Coal  townships,  Jackson  County,  the  conglomerate  is  massively 
developed  and  the  width  of  the  main  sheet  exposed  is  approximately 
10  miles.  In  Beaver  Township  the  conglomerate  is  found  principally 
in  the  eastern  tier  of  sections,  although  there  is  a  small  isolated  area 
near  Rock  Springs  School  in  the  western  part,  which  also  extends  into 
Seal  Township.  In  southern  Jackson  Township,  Pike  County,  the  thick 
deposits  are  confined  to  the  main  ridge  with  its  eastern  spurs  that  separate 
the  headwaters  of  Cars  Run  from  those  of  Pigeon  Creek.  In  Liberty 
,  Township  the  stratum,  usually  very  thick  and  pebbly,  extends  across  the 

I  entire  area.     In  western  Lick  Township  the  conglomerat<^,  although  very 

'  thick,  has  assumed  a  sandstone  phase,  which  indicates  that  the  deposits 
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were  not  laid  down  in  the  direct  line  of  the  main  currents.  No  drill 
records  were  obtained  showing  how  far  the  stratum  extends  under  cover, 
but,  from  the  nature  of  the  deposits  seen  along  Pigeon  Creek  north 
of  Coalton,  it  extends  apparently  no  great  distance.  The  width  of  the 
sheet  exposed  in  northern  Jackson  Township,  Pike  County,  southern 
Jefferson  Township,  Ross  County,  and  in  Jackson,  Coal,  and  Washington 
townships,  Jackson  Coimty,  is  also  about  12  miles.  In  northern  Jackson 
and  southern  Jefferson  townships  the  stratum,  usually  massive  and 
containing  thick  layers  of  very  coarse  pebbles  near  the  bottom,  continues 
westward  with  few  wants  to  the  Scioto  Valley.  In  Jackson  Township, 
Jackson  Coimty,  the  conglomerate  is  generally  very  thick  along  Pigeon 
and  Little  Salt  creeks,  but  it  is  either  wanting  or  thin  and  generally  sandy 
in  the  northeastern  part  south  and  east  of  Ray.  In  Washington  Town- 
ship in  the  vicinity  of  Byer  the  conglomerate  is  generally  wanting, 
but  south  of  this  along  Pigeon  Creek  in  sections  17  and  18  it  is  present 
in  thick  local  deposits  which  are  very  sandy.  Apparently  these  deposits 
are  close  to  the  eastern  edge  of  the  field. 

Some  idea  of  the  main  trend  of  the  current  action  may  be  obtained 
from  the  general  thickness  and  character  of  the  stratum.  If  the  stratum 
continues  from  Porter  Township,  Scioto  County,  the  trend  is  eastward, 
for  the  conglomerate  is  not  represented,  at  least  in  any  considerable 
thickness,  along  the  Ohio  River  from  Portsmouth  to  near  Hanging 
Rock  where  the  Mississippian  rocks  go  below  drainage.  From  north- 
eastern Porter  Township,  the  general  direction  of  the  main  axis  of  the 
deposits  is  north  to  the  Scioto  County  line  in  Section  1,  Madison  Town- 
ship. It  tollows  closely  the  general  course  of  the  Little  Scioto  River. 
From  this  point  the  deposits  seem  to  divide,  one  extending  westward 
through  southern  Marion  and  Union  towaships.  Pike  Coimty,  and  the 
other  through  central  Scioto  Township,  Jackson  Coimty,  into  central 
Liberty  Township.  The  lower  part  of  the  stratum  in  Marion  and 
Union  townships  is  generally  very  pebbly,  indicating  strong  current 
action.  West  of  this  the  horizon  passes  above  the  summits  of  the  ridges. 
In  central  and  western  Liberty  Township  the  conglomerate  is  very 
thick  and  pebbly,  but  in  Lick  Township  it  becomes  sandy,  especially 
in  the  vicinity  of  Jackson,  while  in  Beaver  Township,  Pike  County, 
it  thins  and  is  wanting. 

From  central  Liberty  Township  the  main  bed  swings  northward 
through  Jackson  Township,  then  westward  through  northern  Jackson 
Township,  Pike  County,  and  southern  Jefferson  Township,  Ross  County, 
to  the  Scioto  Valley.  On  the  main  ridges  from  Richmondale  south  to 
Hog  Hollow  the  conglomerate  is  very  thick,  and  the  lower  part  is  made 
up  of  very  coarse  pebbles,  some  larger  than  a  hen's  egg.  The  size 
of  the  pebbles  here  would  indicate  that  this  was  the  main  line  of  current 
action.  Southern  Harrison  and  Richland  townships,  Vinton  County, 
were  not  thoroughly  examined,  but  in  the  area  covered  the  conglomerate 
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■j  was  either  wanting  or  thin  and  sand3^     In  most  of  the  area  the  Scioto- 
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ville  clay  lies  close  to  the  Logan  sandstones,  showing  a  pronounced 
J  Klisconformity.      The  length  of  the  deposit  from  southern  Scioto  County 

(  to  Northern  Jackson  County  is  approximately  30  miles,  and  its  form 

!  is  tongue  shaped,  with  the  point  south.     Drill  records  show  that  there 

^  are  other  lobes  or  sheets  of  Sharon  conglomerate  east  of  this  area  under 

-  heavy  cover,  but  the  tests  are  too  widely  scattered  to  define  the  limits 

'  of  the  beds. 

Special  Features 

The  eflfects  of  the  Sharon  conglomerate  on  the  topography  of  the 
region  are  also  of  interest.  In  the  western  part  of  the  county,  where 
the  conglomerate  is  very  thick,  and  especially  where  it  is  well  above 
drainage,  the  ridges  are  unusually  wide;  the  areas  above  the  conglom- 
erate are  rather  level,  or  only  moderately  rolling.  Many  good  upland 
farms  are  located  on  these  ridges. 

In  this  region  the  valleys  are  usually  narrow,  and  in  many  cases 
very  gorge-like,  conspicuously  so  along  the  headwaters  of  the  small 
laterals.  The  high  cliffs  on  the  points  of  the  hills  along  Pigeon  Creek, 
north  of  Limerick,  are  attractive  features  of  the  topography.  Along 
Poplar  Run  the  weather  resisting  conglomerate  forms  long  lines  of 
projecting  cliffs.  Big  Rock,  an  isolated  point  which  is  over  200  feet 
in  height,  and  which  is  composed  of  Sharon  conglomerate,  is  one  of  the 
special  features  of  western  Liberty  Township. 

'  Economic  Value. 

But  little  use  has  been  made*of  the  pebbly  part  of  the  Sharon  con- 
glomerate.    The  crushed  rock  and  the  somewhat  washed  and  sorted 

',  gravel  found  in  the  bedfe  of  the  streams  are  used  locally  for  road  work. 

*  Where  used  for  a  facing  it  requires  some  time  to  become  thoroughly' 

packed,  but  it  then  forms  a  good  road  which  lasts  for  several  years, 
especially  where  the  traffic  is  not  heav3^  It  is  us(k1  only  in  the  western 
part  of  the  county  where  this  material  is  at  hand,  and  where  tlie  lime- 
stone is  obtained  only  by  transportation.  The  quartz  pebbles,  cleanly 
washed,  finely  crushed,  and  properly  sized,  will  niak(^  excelh^nt  abrasive 
material  for  sand  blasts,  and  for  other  pui7)oses  where  sharp  cutting 
edges  are  .  desired.  It  is  used  in  concrete  work  by  simply  crushing 
the  soft  conglomerate  and  then  mixing  with  cement.  The  amount 
of  coarse  gravel  in  the  deposit  is  small,  so  the  usual  method  practiced 
is  to  use  crushed  limestone  for  the  coarse  material  and  then  enougli  sand 
and  gravel  with  cement  to  fill  the  voids  between  the  stone.  For  the 
best  results  the  sand  and  gravel  should  be  separated  and  tlien  propor- 
tioned to  the  proper  amounts,  as  one  or  the  other  is  generally  in  excess. 
The  use  of  the  Sharon  conglomerate  for  concrete  is  restricted  to  small 
pieces  of  local  work,  as  the  thick  beds  of  clean  loose  grav(4  and  sand 
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along  the  Scioto  River  are  available.  An  attempt  was  made  to  use 
the  gravel  for  silica  brick  by  crushing  and  bonding,  but  the  results 
were  not  satisfactory,  as  the  gravel  is  Hard  and  thus  required  considerable 
grinding  to  reduce  it  to  the  proper  fineness.  Further,  it  carries  con- 
siderable iron  as  a  surface  coating. 

Near  Jackson,  and  along  Pigeon  Creek  north  of  Coalton,  the  Sharon 
conglomerate  is  a  sandstone  with  but  few  pebbles,  and  is  worked  for 
local  use  and  shipment.  On  land  of  the  Star  Fiunace  Company  in 
Section  24,  Liberty  Township,  sand  is  prepared  for  railroad  shipment. 
The  deposit  worked  at  this  place  is  about  45  feet  in  thickness.  The 
sandstone  is  loosely  cemented  and  contains  only  scattered  quartz 
pebbles.  The  material  is  shot  loose,  crushed  while  fresh  with  sledges 
and  shovels,  and  then  screened.  The  sand  is  shipped  over  the  Detroit, 
Toledo  &  Ironton  Railway  for  foundry  and  other  general  purposes. 

Another  mine  is  operated  by  George  Palmer  on  land  of  S.  G. 
McKittrick,  one  mile  north  of  Jackson.  This  deposit  is  60  feet  in 
thickness,  very  massive  and  contains  practically  no  pebbles.  The 
sandstone  in  the  lower  part  of  the  deposit  is  quite  pure.  It  is  light 
colored,  quite  free  from  iron  oxides,  mica  or  argillaceous  material, 
and  was  used  at  one  time  by  the  glass  plant  at  Jackson.  The  upper 
part  of  the  deposit  is  stained  more  or  less  with  iron  oxides,  and  near 
the  upper  surface  contains  some  clay.  The  sandstone  is  quarried  by 
blasting  and  then  pulverized  by  hand.  It  is  sold  for  general  molding 
and  foundry  purposes,  pig-bed  sand,  and  for  use  in  setting  brick.  Mr. 
Palmer  states  that  he  employs  three  men  steadily.  It  is  also  worked 
in  a  small  way  just  west  of  Jackson  along  the  switch  to  the  plant  of  the 
Jackson  Iron  &  Steel  Company.  It  has  been  worked  at  some  time 
at  other  places  in  this  region,  but  only  in  a  small  way. 

The  piost  important  mine  of  this  type  in  the  county  at  present  is 
that  of  the  Jackson  Sand  Mining  Company  in  Section  20,  Washington 
Township.  The  Sharon  conglomerate  here  is  also  a  sandstone  with  but 
few  pebbles.  Above  this,  and  separated  from  it  by  a  thin  clay,  which 
is  close  to  the  horizon  of  the  Sciotoville  clay  member,  is  found  another 
sandstone  stratum.  Both  are  worked.  Mr.  E.  B.  Mathews,  president 
of  the  company,  reports  as  follows: 

The  Jackson  Sand  Mining  Company  owns  and  operates  sandstone  quarries  in 
Washington  Township,  Jackson  County,  Ohio.  The  part  worked  consists  of  two 
strata  of  sandstone.  The  lower  stratum,  measuring  from  the  level  of  the  valley,  is 
60  feet  in  thickness,  while  the  upper  one  varies  in  thickness  from  20  to  25  feet.  There 
is  a  difference  in  the  texture  of  the  two,  the  lower  one  being  coarser  grained.  The 
tw'o  deposits  are  separated  by  a  thin  stratum  of  soft  fire  clay.  In  both,  the  rock  is 
made  up  of  quartz  sand,  \\ith  only  a  small  amount  of  cementing  materials.  The 
sandstone  is  drilled  by  compressed  air  drills  and  shot  with  powder,  after  which  it  is 
then  selected,  crushed,  and  sized,  ready  for  the  market.  The  power  plant  consists  of 
one  horizontal  tubular  boiler,  one  engine  and  one  air  compressor.  The  crushing  plant 
consists  of  one  crushing  mill  with  hoisting  drum,  small  steel  cars,  etc.    The  plant  is 
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located  on  the  WeUston  and  IrOnton  division  of  the  Cincinnati,  Hamilton  &  Da3rton 
Railway.  Two  grades  of  sand  are  produced,  distinguished  by  color  as  white  and  light 
yeUow.  The  products  have  a  wide  repHtation  as  molding  sands  for  steel  and  iron 
castings  and  other  foundry  uses.  This  plant  has  been  in  continuous  operation  for 
twenty  years. 

SHABON«  JACKSON  SHAFT,  OB  No.  1  COAL 

'  The  next  member  above  the  conglomerate  is  the  Sharon  coal, 
which  is  the  lowest  workable  bed  found  in  the  state,  and  which  is  well 
developed  only  in  a  limited  area  in  Jackson  County.  The  existence  of  the 
"Shaft  coal"  was  first  revealed  by  boring  for  brine  at  the  time  salt  was 
made  at  Jackson.*  Although  discovered  in  1863,  and  soon  afterwards 
opened  and  mined,  the  deposit  is  not  yet  exhausted,  but  the  best  of 
the  field  is  gone.     See  Map  I. 

Stratigraphy  and  Area 

The  Sharon  coal  lies  either  directly  on  or  only  a  few  feet  above 
the  Sharon  conglomerate  when  both  are  present.  In  many  places 
the  conglomerate  is  found  with  no  coal  above,  while  at  other  places 
the  coal  is  present  with  no  conglomerate  below.  Starting  in  the  southern 
part  of  the  county  the  stratum  will  be  traced  northward. 

Haipilton  Township. — In  Hamilton  Township  only  traces  of  the 
Sharon  coal  were  seen.  Its  absence  in  the  eastern  half  of  the  township 
along  the  Little  Scioto  River  and  Holland  Creek  is  due  evidently  to  the 
Mississippian  strata  remaining  a  land  mass  during  the  deposition  of 
this  coal.  This  point  has  been  discussed  und(T  Mississii)pian  series. 
In  the  western  part  of  the  township  the  Sharon  conglomerate  is  found 
in  massive  beds,  but  no  coal  was  seen  above  it.  The  strata  here  resting 
on  the  conglomerate  are  those  higher  in  the  scale  than  the  Sharon  coal. 
Whether  this  is  due  to  a  disconformity,  or  to  a  lack  of  deposition  owing 
to  unfavorable  conditions,  was  not  determined,  but  apparently  this 
••*  condition  results  from  the  former  cause. 

Scioto  Township. — In  the  southern  part  of  Scioto  Township  the 

conditions  are  somewhat  similar  to  those  in  western  Hamilton.     On 

',  Sugarcamp    Creek,   just   west   of   Grahamsville,    the    Sciotoville    clay, 

part  a  true  flint,  was  seen  h\  the  bod  of  the  stream,  and  only  a  short 

distance    farther    do%\'n    the    Sharon    conglonKTate    was    well    exposed. 

The  interval,  measured  by  the  aneroid,  from  the  conglomerate  to  the 

,  clay  is  only  20  feet,  and  although  covered  here  no  coal  was  observed 

above  the  conglomerate  at  other  places  where  the  conditions  were  more 
favorable.  In  Section  28,  near  the  road  to  Shinar  School,  and  just 
south  of  Jacko  Run,  the  dark  shales,  associated  with  the  Sciotoville 
clay,  and  only  about  10  feet  above  the  conglomerate,  are  expos(»d  iii 
the  bed  of  a  small  stream.  The  flint  clay,  with  the  associatcul  black 
shales  on  this  horizon,  was  seen  about  three-fourths  of  a  mile  north  on 

»Ceol.  Surv.  of  Ohio,  Report,  1870,  p.  147. 
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the  land  of  Harvey  Gahm.  In  Pigeonroost  Hollow,  Section  34,  on  the 
land  of  William  Engle,  clays  and  dark  shales,  similar  to  those  seen  at 
GfahamsviUe,  except  that  no  flint  clay  is  present,  were  found  lying  di- 
rectly on  the  Sharon  conglomerate.  Thus  in  this  part  of  Scioto  Town- 
ship the  Sharon  coal  is  apparently  absent,  and  the  conglomerate  lies 
close  to  the  Sciotoville  clay.  In  the  western  part  of  the  township  the 
Sharon  coal  is  generally  wanting,  but  in  .a  few  localities  it  is  represented 
by  thin  coal  or  carbonaceous  shales. 

South  of  Cove  the  Sharon  coal  is  present.  On  the  lands  of  Fred 
Flaker  and  William  B.  Pratt  the  Sciotoville  flint  clay  has  been  worked. 
Below  this  bed  the  stain  of  the  Sharon  coal  was  found,  which,  across 
the  hollow  to  the  east,  shows  on  the  outcrop  a  thickness  of  3  feet.  A 
section  here  is  as  follows: 

Ft.         In. 

Clay,  flint,  Sdotaville,  reported  thicknees... 2 

Sandstone 2 

Shales,  and  covered 35 

Coal  blossom,  iS^ron 1 

Covered 18 

Conglomerate,  5Aaron _ 24 

The  strata  are  well  exposed  up  the  road  from  Buckeye  Creek  to 
the  top  of  the  ridge  north  in  sections  11  and  2,  but^no  trace  of  the  Sharon 
coal  was  seen.    The  rocks  exposed  Are  as  given  below: 

Ft.         In 


Jacktton  Sand   Block  ore  j 

horizon 1  ^ 

I  1 


Flag:gy  sandstone  layers  in  shale,  irony 

Covered , 

Sandstone,  irony 

Shale - 7 

Sandy  shale  and  thin  flaggy  sandstone .  12 

Sandstones  with  ore  nodules 2 

Shale,  sandy r... -- - 3 

Covered 4 

Sandy  shale  and  thin  flaggy  sandstone 18 

Covered-- 1.,  16 

ClAyy  plastic,  SciotoviUe 3 

Shale,  sandy - 2 

Covered 10          4 

Sandstone,  with  small  ore  nodules 8 

Shaly  sandstone - 5 

Shale - 10 

Conglomerate,  5^/iran - 6 

The  conglomerate  goes  under  cover  near  where  the  pike  crosses 
Buckeye  Creek.  A  thin  black  shale,  which  probably  marks  the  horizon 
of  the  Sharon  coal,  was  observed  here  just  above  the  conglomerate. 
In  the  hills  northwest  of  Cove  the  Sharon  coal  thickens  and  is  quite 
persistent.  In  Section  6,  on  the  property  of  J.  C.  Farrell,  the  bed  has 
been  opened  and  worked,  but  the  coal  was  not  seen  when  the  place  was 
visited.     The  thickness  reported  is  2  feet,  9  inches,  but  no  section  was 
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obtained.     In  Section  7,  on  the  Sawyer  property,  the  coal  is  being  worked 
at  present  (1914),  and  the  section  obtained  is  as  follows: 

Ft.         In. 

Ore,  with  pebbles,  Gwtneo  Fourf 6 

Covered - 5 

Coalstain — - 2 

Clays,  plastic,  upper  part  siliceous,  lower  part  ''pink  eye,"  Scioto- 

viUe - - 13  8 

Sandstone,  massive 11 

Shale - 13  6 

Coal,  Sharon 2  6 

Covered 14 

Conglomerate,  S/iaron. .  - _ 16 

In  the  northwestern  comer  of  Section  6,  on  the  Robert  Lamb 
property,  the  Sharon  coal,  the  Sciotoville  clay,  part  a  true  flint,  and 
the  Sharon  conglomerate  are  all  exposed.  The  following  section 
was  taken  at  this  place-: 

Ft.         In. 

Clay,  flint  and  semi-flint,  good  quality,  Sciotoville 6 

Covered,  barometer  measurement 32 

Sandstone,  massive _ 5 

Coal,  Sharon 2  4 

Covered- _. 10  8 

Sandstone,  massive.  ]  „,  f  10        . . 

Conglomerate /  \  16 

Covered _ _ 10 

Sandstone,  Logan. 

Near  Mountain  Ridge  Cemetery  in  Section  6,  on  land  of  Joseph 
West,  a  heavy  blossom  of  bony  Sharon  coal  was  seen  ne*ar  the  level 
of  the  road,  while  on  the  hill  above,  the  outcrop  of  the  Sciotoville  clay 
is  exposed.  The  clay  is  part  flint  and  part  ^'piiik  eye*'  or  ferruginous 
clay.     The  section  measured  follows: 

Ft.         In. 

Clay  flint  and  ferruginous  plastic,  Sciotoville 5 

Covered _ _     45 

Coal  blossom,  5/jaron _ 4 

Conglomerate,  iS/iaron 5 

Liberty  Township. — The  Sharon  coal  is  very  persistent  in  Liberty 
Towiiship  as  the  bed  is  represented  in  nearly  every  section.  Although 
it  has  been  mined  in  a  large  way  for  railroad  shipment  along  the  pre- 
glacial  valley  west  of  Jackson,  and  in  a  small  way  for  local  needs  in 
parts  of  the  remaining  territory,  there  are  yet  larger  quantities  of  this 
fuel  available  for  future  use.  In  fact  the  best  areas  of  Sharon  coal  in 
Jackson  County  now  knowTi  are  in  Liberty  Township.  The  coal  is  gen- 
erally of  good  quality,  and  at  many  places  the  deposit  is  of  sufficient 
thickness  for  ease  and  economy  in  mining.  This  field  will  now  be 
described  in  more  detail. 

Li  Section  36,  Liberty  .Township,  on  the  land  of  Charles  Edward, 
the  coal  is  being  mined  at  preseat,  and  the  section  obtained  is  as  follows: 
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Ft.  In. 

Shale 12 

Oal,  Sharon 2  7 

On  the  land  of  E.  G.  Swan,  just  north  of  the  above,  where  the 
coal  has  also  been  worked,  the  bed  is  reported  30  inches  in  thickness 
In  Section  25,  west,  the  Sharon  coal  is  thin  or  wanting,  and  in  Section 
31  the  exposures  noted  indicate  the  same  conditions.  The  blossom 
of  the  coal  was  seen  at  a  few  points  in  Section  30,  but  the  surface  exposures 
indicate  that  the  deposit  is  made  up  largely  of  bony  shales.  The  follow- 
ing section  was  taken  on  land  of  David  Hively  near  the  head  of  Buckeye 
Creek: 

Ft.         In 

Sandstone,  with  parts  covered.    The  sandstone  is  made  up  of 

coarse-grained  sand  and  fine  pebbles 70 

Covered.-- 3 

Coal  blossom,  iS/iaron,  reported  thickness _ 3 

• 

The  coal  is  reported  to  be  shaly. 

The  coal  is  also  reported  near  Bethel  Church  on  land  of  D.  N. 
Rutledge.  On  land  of  J.  W.  Apple,  in  Section  32,  the  bed  has  been 
opened,  but  is  reported  shaly.  An  expbsure  along  the  road  i  i  the  north- 
ern part  of  Section  .29  shows  the  character  of  the  Sharon  coal  here, 
and  its  relation  to  other  members.  The  following  measurements  were 
taken : 

Ft.         In. 

Coal,  shah',  iS'^^ron 2  6 

Clay,  light,  plastic 4 

Covered _.:.      8 

Conglomerate,  pebbly,  ^Aarari 35 

In  the  eastern  part  of  the  same  section  the  coal  is  of  good  quality 
and  is  worked  for  local  use.  A  section  taken  on  land  of  David  C.  Jones 
is  as  follows: 

Ft.         In. 

Sandstone,  shaly,  blue 3 

Shale .-' - - - 10 

Coal,  good,  iSAaron _._ _ 2        10 

Covereil ^. 10 

Conglomerate,  Sharon 1 _.     30 

Here  the  bed  shows  irregularity  of  deposition  as  it  dips  some  15 
feet  in  a  short  distance  and  then  rises  again  to  about  the  original  level. 
The  coal  has  much  the  same  thickness  throughout,  but  is  generally 
somewhat  heavier  in  the  trough.  Coal  is  mined  for  local  use  on  land 
of  Oscar  Behem  in  Section  28.  The  bed  is  reported  thick,  but  part 
somewhat  shaly.  At  the  mines  of  the  Jackson  Decatur  Coal  Company 
the  section  obtained  is  as  given  below: 

Ft.  In. 

Ore,  nodular,  siliceous,  irregular,  Sharon 6 

Shale,  blue _ - 2  6 
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Pt.        lo. 

^^  ^"^'Ishmm /  2       U 

Coal,  bony./  \-.  4 

Clay 1 

Conglomerate,  Sharen. 

In  Section  24,  on  the  land  of  the  Star  Furnace  Company,  and  at 
the  sand  mine  of  Samuel  Eubank,  the  following  section  was  taken: 

Ft.         lo. 

Shale 6         6 

Coal,  reported  thickness,  iSAanm 2         6 

Sandstone,  with  a  few  pdt^bles  at  top,  and  occasional  pebbles  in  that 

below,  Sharon  conglomerate  equivalent 45 

One-half  mile  north  of  the  above,  but  just  east  of  Salt  Creek,  on 
the  land  of  Edward  Smith,  the  Sharon  coal  is  mined  at  present  (1914).  A 
section  here  is  as  follows: 

Pt.         In. 

Shale /. 12 

Coal,  Shatim 2        10 

Covered - 2 

Conglomerate,  with  many  pebblee,  iSAanm 80 

Just  east  of  this,  on  the  property  of  David  Nicholls,  the  Sharon 
coal  has  been  worked  just  below  his  house,  and  the  Quakertown  on  the 
knob  to  the  northeast.    A  section  here  is  as  follows: 

Ft.         In. 

Shale 10 

Coal,  Qvol^erfotpn,  reported  thickness 2         6 

Covered— 24 

Sandstone,  massive - -.. 33 

Covered-1 - 5 

Shale,  and  covered — 19         4 

Coal,  jS/iaron,  reported  thickness 2         8 

Covered 2 

Conglomerate,  iS^ron 40 

This  section  is  important  as  both  coals,  separated  by  an  interval 
of  81  feet,  and  the  Sharon  conglomerate  below,  are  shown.  At  the 
Armstrong  mine  in  Section  26  the  strata  measured  are  as  follows: 

Ft.         In. 

Shale,  dark 21 

Coal,  Sharon _ 2  6 

Shale,  dark,  carbonaceous _.  3 

Conglomerate, /S^ron 40 

South  of  the  above,  in  Section  36,  a  record  taken  along  the  road 
east  of  the  old  Hammertown  mine  is  as  given  below: 

Ft.         In. 

Coal  blossom,  FandtMen 6 

Shales 16 

Ore,  Jocilwan  iSand  Bfoc/c,  seen  on  Johnson  farm 6         6 

Sandstones,  flaggy,  with  parts  covered 16         6 

Sandstones,  thin-bedded,  shaly 10 


>  Sharon  coal  horizon.. 


;; 


10 
2 
6 
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Coal  bloflsom.  Jt.       in. 

Clay,  plastic 4 

Covered- - - —  30 

Sandstones,  part  Bhaly,  thin-bedded - 12 

Shales  and  covered — ; 21 

Coalf  fif^aron,  reported  thickness 2         6 

A  roll  or  sudden  dip  of  about  21  feet  of  the  Sharon  coal  occurs 
at  this  place.  East  of  this  line  the  coal  is  thick  and  has  been  mined, 
while  west  of  this  it  is  shaly  and  thin.  The  next  section  in  the  hollow 
to  the  south  of  Hammertown  mine,  where  the  Sharon  coal  is  represented 
by  a  thin  black  shale  with  a  few  inches  of  coal,  thus  shows  this  con- 
dition. A  section  from  the  coal  to  the  Jackson  Sand  Block  ore,  on  the 
point  just  north  of  the  Kom  mine,  is  as  follows: 

Ft.         In. 

Ore,  Jackson  Sand  Block *_ -       1 

Covered - 71 

Sandstone,  massive 12 

Covered 18 

Sandstone,  massive - -- 12 

Sandstone,  with  ore  nodules  and  finger  coal 

Sandy  shale . -  — 

Coal 

Shale,  dark,  carbonaceous 

Clay  shale,  dark 1 

In  the  hollow  just  west  of  Pleasant  Grove  Church,  Section  26, 
the  coal  has  been  mined,  but  no  section  was  obtained.  East  of  this  a 
section,  taken  along  the  road  from  the  property  of  John  Scurlock  to  the 
church,  is  as  follows:  p^      j^^ 

Covered,  Jackson  Sand  Block  ore  horizon 20 

Sandstone,  ilaggy - 6 

Covered - 20 

Ore,  kidney - - 

Shale,  with  parts  covered  . -  48 

Sandstone - - 11 

Covered 12         6 

Sandstone 13 

Shale,  dark  blue 8  6 

Coal,  iS^ron,  reported  broken  and  thin 1 

The  line  of  dip  from  the  Hammertown  mine  passes  through  this 
point  and  was  seen  in  the  creek  bed  southwest  of  the  house.  At  the 
abandoned  Decatur  No.  2  mine  the  following  strata  were  seen  and 
measured:  p^^      in^ 

Ore,  siliceous,  with  p^bles,  Gtdnea  Fowl ..        11 

Covered - - — 4 

Sandstone,  with  occasional  pockets  of  pebbles 23 

Covered - 9 

Coal,  iSAar(m,  reported  thickness '3 

Covered  — - 6 

Sandstone,  with  some  pebbles,  Sharon 30 
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111  Section  13,  on  land  of  Louis  Ray,  both  the  Sharon  and  Quaker- 
town  eoals  were  exposed  in  the  same  hill.  The  Sharon  coal  here  was 
formerly  mined  by  the  Star  Furnace  (.'ompany,  and  is  reported  to  have 
a  thickness  varying  from  2  feet  10  inches  on  the  north  pide  of  the  hill 
to  4  feet  on  the  south  side.  The  Quakertown  coal,  lying  close  to  the 
summit  of  the  hill,  is  reported,  where  opened,  to  be  2  feet  6  inches  in 
thickness.  At  the  point  where  the  section  was  taken  tlie  Sciotoville 
clay  lies  on  the  Sharon  coal,  but  at  another  point  there  was  5  feet  of 
shale  and  sandstone  intervening.  Miners  reported  that  in  some  places 
in  the  mines  the  clay  lies  directly  on  the  coal.  The  Sharon  coal  here  is 
reported  to  be  irregularly  deposited  showing  many  dii)s  and  rolls.  The 
section  measured  is  as  given  below: 

Ft.  In. 

Coal,  Quakertoum ,_ _. 2  6 

Covered _ 58 

Sandstone 10 

^^y^^\^^'r']scioto^nlle. (    ^  ^ 

Clay,  plastic .  J  \    1         10 

Coal  blossom,  Sfuiron 1 

Clay,  dark,  siliceous... _ 2 

Conglomerate,  Sharon^  upper  surface  very  irregular 91 

At  the  Sunshine  mine,  in  Section  23,  the  Sharon  coal  is  reported 
to  have  an  average  thickness  of  2  feet  6  inches  and  to  be  quite  steady 
in  volume.  The  bed  lies  close  to  the  underlj'^ing  Sharon  conglomerate 
and  has  shales  for  the  roof  material.  The  Sharon  coal  was  not  found 
in  good  thickness  in  Section  14,  and  in  part  of  th(^  region  it  appears  to 
be  completely  wanting.  It  has  been  worked  in  a  small  way  at  a  few 
places  in  S(»ction  22.  On  land  of  John  Cogar  tlie  following  rocks  were 
exposed : 

Ft.         In. 

Coal,  Sharorij  reportetl  thickne^JS 2 

Covered _ ._ 5 

Conglomerate,  Sharon _ 30 

On  land  of  Washington  Johnson  coal  is  mined  for  local  use.  The 
bed  is  reported  by  Mr.  Johnson  to  average  about  2  fe(^t  3  inches  in 
thickness,  and  the  fuel  to  be  of  good  quality.  In  the  northeastern 
comer  of  the  section,  on  land  of  W.  M.  Overly,  the  deposit  has  excellent 
thickness,  ranging  from  2  feet  6  inches  to  4  feet,  and  the  quality  of  the 
coal  is  very  good.     The  section  measured  is  as  given  below: 

Ft.         In. 

Coal,  Sharcm 3 

Covered 6 

Conglomerate,  Sharon oO 

In  a  part  of  Section  21,  Liberty  To^Tiship,  the  Sharon  coal  has 
good  thickness  and  has  been  worked  for  local  use  for  many  j-ears.     In 
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the  southwestern  part  of  the  section,  on  land  of  P.  C.  White,  the  thick- 
ness of  the  coal  measured  in  a  mine  is  as  follows:   . 

Ft.         In. 

Shale,  soft- 5 

Coal,  jS/iarow _ 2  4 

Covered 20 

Conglomerate,  jS^ron _ 10 

North  of  this,  on  land  of  T.  L.  Bennett,  the  coal  has  been  opened 
by  entry.  Mr.  White  reports  the  thickness  of  the  bed  where  opeaed 
to  be  1  toot  8  inches.  Here  below  the  coal  there  is  a  s^jiiceous,  flinty 
clay,  much  resembling  that  on  the  Sciotoville  clay  horizon.  On  land 
of  James  Bryan  mines  have  been  operated  for  many  years.  The  coal 
is  of  exceptionally  good  quality  and  has  excellent  thickness,  but  lies 
somewhat  irregular.  A  section  taken  near  the  head  of  the  entry  with 
measurements  of  the  strata  below  the  coal,  which  were  exposed  on  the 
hill  to  the  west,  is  as  follows: 

Ft.         In' 

Sandstone,  with  fine  pebbles.'- 8 

Coal,  good,  Sharon,  about  average  thickness —      3  6 

Clay  and  argillaceous  sandstone .-      2 

Conglomerate,  5/taraw --  26 

This  deposit  has  also  been  mined  in  a  small  way  in  the  northeastern 
part  of  the  section  on  land  of  William  Yerian  and  Margaret  Coyl. 
On  the  Yerian  property  the  coal  is  reported  to  vary  in  thickness,  from 
2  feet  4  inches  to  3  feet  and  to  average  about  2  feet  6  inches,  while  on 
the  Coyl  property  it  is  reported  to  vary  from  2  feet  4  inches  to  3  feet  6 
inches  and  to  average  more  than  2  feet  6  inches.  A  section  taken  at 
the  mouth  of  an  old  mine  is  as  follows: 

Ft.         In. 

Coal,  Sharon 2  6 

Clay,  part  flinty  siliceous _ 3 

Conglomerate,  iS/ioran _ !-.     30 

North  of  this  in  Section  16  the  coal  has  been  opened  in  a  few  locali- 
ties. It  appears  to  thin  somewhat  in  its  extension  northward,  but  to 
be  quite  persistent.  The  following  measurements  were  made  near  the 
mouth  of  a  new  mine  on  land  of  Albert  Harper: 

Ft.         In. 

Shale,  sandy .  _ _ 2 

Coal,  Sharon.. _ 2  3 

Clay,  flinty 1 

Covered.- ___ J __ 7 

Conglomerate,  iS/iaron 60 

North  of  this,  on  land  of  Samuel  White,  the  following  rocks  were 
exposed: 

Ft.         In. 

Shale _ 3 

Coal,  Sharon 2  2 

Clay,  dark  blue,  plastic 1 
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Ft.         In. 

Covered •. 8 

Conglomerate,  pebbly,  iSAaron 110 

The  rocks  seen  and  reported  on  land  of  Orland  Grover,  in  Section  20, 
are  as  given  below: 

Ft.         In. 

Shale : 1 

Coal,  Sharon 2         4 

Conglomerate,  Sharon,  very  thick,  seen  on  knob. 

The  coal  i  n  this  locality  has  been  mined  for  local  use.  It  has  also 
been  mined  at  a  number  of  places  in  Section  17,  where  it  generally  has 
good  thickness.  In  the  eastern  part  of  the  section,  on  land  of  W.  S. 
Greene,  the  thickness  of  the  deposit  near  the  outcrop  is  sho\^Ti  by  the 
following  measurements  taken  at  the  mouth  of  a  new  mine: 

Ft.         In. 

Shale 1         6 

^'\--— A  Sharon /    ^        " 

Coal,  bony- J  -  \  ..  2 

Clay 3 

Conglomerate,  Sharon,  very  thick,  not  measured. 

North  of  this  the  coal  is  worked  for  local  use  on  land  of  Wm.  Land- 
rum.  The  bed  varies  in  thickness  from  3  to  4  feet,  but  is  reported  to 
average  3  feet  4  inches.  It  is  irregularly  bedded  as  it  conforms  to  the 
wavy  surface  of  the  conglomerate  below.     The  section  taken  here  follows : 

Ft.         In. 
Shale,  blue,  sandy 2         6 

9r^^*^^-\  Sharon (    ^  « 

Coal,  bony.  J  \ ..  3 

Covered - 2 

Conglomerate,  jS/jGron... _ 80 

At  another  opening  the  follovmig  relations  were  seen: 

Ft.         In. 

Sandstone,  ferruginous,  with  both  fine  and  coarse  pebbles 11  ~ 

Coal,  Sharon _ 3  1 

Covered 19 

Conglomerate,  Sharon,  very  thick,  not  measured. 

At  this  place,  as  sho^vn  above,  the  coarse-grained  sandstone  lies 
on  the  coal,  while  at  the  other  mine  there  is  2  feet  6  inches  of  shale 
intervening.  In  the  southern  part  of  the  same  section,  on  land  of  John 
S.  Grover,  the  coal,  seen  on  the  outcrop,  and  the  associated  rocks  are 
as  follows: 

Ft.         In. 

Shale 4 

Coal,  good.  \sj^^^ f    2  3 

Coal,  somewhat  bony__  J  ^    1 

Covered _ 2 

Conglomerate,  5/iaran 100 
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In  the  northern  part  of  the  section,  on  the  property  of  Walter 
Coy,  the  Sharon  coal  was  at  one  time  nuned  ih  a  small  way  for  local 
use.  The  thickness  reported  is  from  2  feet  6  inches  to  2  feet  8  inches. 
The  section  taken  there  follows: 

Ft.         In. 

Shale 6 

Coal,  jS^/uiron,  reported  thickness 2  6 

Clay 1  6 

Conglomerate,  jS^ron 145 

From  surface  indications  the  Sharon  coal  in  Section  19  is  generally 
thin  and  in  places  wanting.  In  Section  18  it  is  somewhat  thicker, 
but  rather  uncertain.  A  composite  section  which  shows  the  relation 
of  the  coal  to  the  rocks  above  and  below  was  taken  along  the  road  in 
the  southwestern  part  of  the  section,  and  is  as  follows: 

Ft.         In. 

Shale 10 

Coal  blossom,  iS/iaran _ 6 

Clay,  sandy 2  6 

Conglomerate,  iSfAarcm 102 

Covered ^ 10 

Sandstones  and  shales,  I/O^an 65 

South  of  the  above,  on  land  of  Mary  J.  White,  the  coal  was  opened 
and  the  section  obtained  follows: 

Ft.         In. 

Sandstone - . 3 

Coal,  good,  S/iaron 2  2 

In  the  central  part  of  the  section,  on  property  of  Herbert  Vance, 
the  Sharon  coal  was  exposed  for  measurement.  The  section  recorded 
is  as  given  below: 

Ft.         In. 

Sandstone,  with  coarse  and  fine  pebbles,  and  parts  covered 45 

Coal,  iS/iar(m,  thickness  reported 2 

Covered _ 12 

Conglomerate,  5Aaron 60 

Wm.  Ragland  reports  that  on  his  property  2  feet  of  coal  was  found 
when  digging  a  well.  The  coal  lies  close  to  the  conglomerate,  about 
90  feet  of  which  is  exposed.  The  following  measurements  were  obtained 
on  land  of  Belle  Weese  in  the  eastern  part  of  the  section: 

VL  .      In. 
Sandstone,  coarse-grained,  lower  part  with  both  fine  and  coarse 

pebbles _.    76 

Coal  blossom,  5Aaron 2 

Covered - -- 9 

Conglomerate,  5/iaron 30 


t 


From  surface  indications  the  Sharon  coal  is  wanting  or  thin  in 
most  of  Section  24,  west.  On  land  of  Christopher  Rapp  the  coal  has 
been  prospected  and  is  reported  to  be  about  1  foot  in  thickness.     In 
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Section  13,  west  on  the  property  of  Rush  Hartley,  a  section  showing 
the  coal,  which  is  mined  at  present  (1914),  and  the  conglomerate,  very 
thick  and  pebbly,  is  as  follows: 

Ft.         In. 

Shale,  dark,  tough 8 

Coal,  Sharon '. 2  6 

Covered _-- 6 

CoDglomerate,  iS^/ioron 106 

Shalea,  Logan 10 

On  the  main  ridge  in  Section  1,  west,  the  Sharon  coal  appears 
to  be  somewhat  local.  It  was  opened  at  one  time  on  land  of  Neal  Austin 
who  reported  the  thickness  to  be  about  3  feet  7  inches.  The  section 
taken  at  the  mouth  of  the  old  mine  is  as  given  below: 

Ft.         In. 

Sandstone,  coanse-gratned 10 

CoaXt  Sharon,  reported  tYdckneea _ 3         7 

Clay,  and  covered _ 5 

Conglomerate,  iS^ron 40 

The  coal  areas  in  sections  6  and  7  are  small,  confined  to  a  few 
high  hills.  In  the  southwestern  part  of  Section  6  Sharon  coal  was 
formerly  mined  on  land  of  W.  M.  Baihs.     The  section  there  follows: 

It.  IB. 

Sandstone,  and  covered _ _ 65 

Coal,  iSAaron,  reported  thicknees— - 3 

Covered _ 6 

Conglomerate,  Sharon,  massive,  not  measured. 

In  the  same  section,  just  west  of  Pigeon  Creek,  coal  was  mined 
for  local  use  on  land  of  Green  Bailis.  The  rocks  exposed  there  gave 
the  follo^ving  measurements: 

Ft         In. 

Sandstone,  coarse-grained,  soft- 36        •• 

Coal,  Sharon,  average  thickness  reported 3        .« 

Covered _ 2 

Conglomerate,  jSAaron. 40 

The  surface  exposures  indicate  that  the  coal  is  wanting  or  generally 
thin  is  Section  5.  On  property  of  J.  M.  Vance,  on  the  main  ridge  in 
Section  8,  coal  is  mined  for  local  use.     The  section  taken  there  follows: 

It.       IkL 
Shale,  blue '. 2  6 

Coal,  good  J  ^^^^^^ /   1  8 

Coal,  bony.  J  [ .  >  4 

Clay,  and  covered 6 

Conglomerate,  5Aar<m 60 

In  sections  4  and  9  the  coal  is  wanting  or  generally  thin.  In  the 
central  part  of  Section  4,  on  land  of  CUfiford  Mercer,  the  bed  was  formerly 
mined  for  local  use.     It  is  reported  to  be  1  foot  8  inches  in  thickness. 
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In  Section  3  the  prospects  for  coal  are  generally  poor  as  it  is  shaly  or 
thin.     On  land  of  A.  B.  Erwin  the  rocks  exposed  were  as  follows: 

*  Ft.         In. 

Coal,  shaly, /S/ioron 3 

Conglomerate,  iSAaron _ 11 

Sandstones  and  shales,  Lo^an -.  70 

In  the  southern  part  of  Section  10,  on  land  of  B.  Stevenson,  the 
coal  has  been  mined  along  the  outcrop  by  stripping.  It  lies  close  to 
the  conglomerate,  which  on  the  hill  west  measured  90  feet  in  thickness. 
The  thickness  of  the  deposit  is  reported  to  be  1  foot  6  inches.  In  the 
eastern  part  of  the  section  the  surface  exposure  shows  the  coal  to  be 
thin  and  shaly.  On  land  of  John  Crossin  the  following  measurements 
were  made: 

Ft.  In. 

Coal  blossom,  <S/?aron - _  6 

Clay 8 

Conglomerate,  Sharon _ _ _  105 

From  the  evidence  observed  the  Sharon  coal  is  also  thin  or  wanting 
in  Section  11.  Near  the  old  Pine  Hill  School,  on  land  of  W.  B.  Steffy, 
the  interval  from  the  Sharon  to  the  QuakertowTi  coal  was  obtained. 
The  measured  section  follows: 

Ft.  In. 

Cob,\  blossom  f  Quakertown _ _ 2 

Clay  shale 4 

Sandstone,  soft;  part  shaly 45 

Sandstone,  and  covered 23 

Sandstone,  coarse-grained,  with  both  fine  and  coarse  pebbles,  lower 

part  ferruginous _ _ 13 

Shales,  dark,  carbonaceous,  Sharon  coal  horizon 3 

Conglomerate,  Sharon _ « _ 110 

The  Sharon  coal  was  not  seen  in  any  considerable  thickness  in 
Section  2.  The  interval  from  the  Sharon  coal  to  the  Quakertown  bed 
was  also  obtained  here  on  land  of  D.  D.  Edwards.     The  record  follows: 

Ft.  In. 

Sandstone,  shaly - _ ^      3 

Cool,  Quakertown _ 3  6 

Clay  shale 1  6 

Covered - - 42 

Sandstone,  ferruginous w ._ 2 

Sandstone,    ferruginous,   with   large   pebbles,   Guinea   Fowl  ore 

horizon _ 1 

Clay,  Hinty,  siliceous  )^^.^,^^.^ /    1  6 

Clay,  light,  soft J  \  10  6 

Sandstone,  and  covered 23 

Shale  \\ith  thin  ferruginous  sandstones 5 

Sandstone,  shaly _ 5 

Shale,  blue 7 

Coal,  shaly,  Sharon _ 4 

Clay,  blue -.. _ 2  6 
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Ft        In. 

Covered 4 

CoDglomerftle,  iSAaron 90 

In  the  northeastern  part  of  the  same  section,  on  land  of  John 
Shay,  the  record  obtained  is  given  below: 

Ft        In. 

Shale,  carbooaceouB,  jSAofim  coal  hoxuon. 5 

Clay  shale,  dark 1         6 

Covered 10 

Conglomerate,  iSAaron 80 

Where  seen  in  sections  12  and  1  the  Sharon  coal  was  shaly  or  thin. 
In  Section  12,  on  land  of  Isaiah  Burnett,  the  following  rocks  were  exposed: 

Ft        In. 

CobI,  Quakerlown 3         1 

Clay 1 

Covered : 45 

Sandstone 20 

Shales,  dark,  carbonaceous,  Shanm  coal  horison 2 

Conglomerate,  iS/toron. 100 

The  following  section,  taken  on  land  of  James  Wilson  in  Section  1, 
shows  much  the  same  conditions  as  that  above: 

Ft         la. 

Coal,  Quakertovm 3       .1 

Clay - 1 

Covered 16 

Sandstone 18 

Covered 40 

Coal  blossom,  5Aaron __ 3 

Covered 26 

Conglomerate,  iSteron 45 

Lick  Township. — In  Lick  Township  the  Sharon  coal  reaches  its 
maximum  thickness  in  the  basin  imder  Jackson  where  it  has  been  worked 
for  60  years.  The  following  section  was  taken  at  the  mine  of  the  Jackson 
Iron  &  Steel  Company: 

Ft         Ul 

Coal 6 

Clay,  plastic,  good 3 

Covered _ 63 

Shale 30 

Coal,  2  to  6  inches  slate  band  in  center,  Sharon 3         3 

Shale,  dark,  sandy 2        10 

Sandstone,  5^ron 8 

At  the  head  of  the  west  entry  the  thickness  is  31  inches,  and  at  the 
head  of  the  north  entry  33  inches.  The  dip  east,  according  to  the  mine 
foreman,  is  19  feet  in  2,300  feet,  or  about  44  feet  to  the  mile.  Near 
the  mouth  of  the  shaft  the  coal  suddenly  dips  eastward  at  a  high  angle, 
but,  as  the  old  works  were  filled  with  water,  the  amount  of  this  was  not 
obtained.    From  this  mine  the  roll  runs  northward  and  then  eastward  to 
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Salt  Creek.  Core  drill  records,  kindly  furnished  by  this  company, 
showHhat  westward  from  the  shaft  the  coal  holds  good  thickness,  as  it 
was  from  3  feet  to  3  feet  3  inches.  In  Section  31,  south  of  this,  a  test 
made  on  the  ridge  near  John  Mapes'  house  shows  the  coal  to  be  wanting. 
In  the  hollow  just  east  of  the  furnace  a  section  of  an  air  shaft, 
on  the  land  of  the  Jackson  Iron  &  Steel  Company,  and  of  the  hill  to 
the  north,  is  as  given  below^:  ^ 

It.        In. 

Ore,  J a€k8<m  Sand  Block  J  thickness  repoTied _ .-      2 

Shales,  sandy 10 

Sandstones,  flaggy,  with  parts  covered 36 

Covered 4  6 

Coal,  canneli  bony 6 

Covered 2 

Top  of  air  shaft. 

Shales  and  skaly  sandstones ^..    59  6 

Coal,  iS/iarcm,  reported  thickness 3  6 

At  the  mine  of  Charles  Booth,  just  west  of  Jackson,  the  section 
is  as  follows:  -  ■  ^       ^ 

Jib  UL 

Shale - 10 

Coal,  Sharon 3  6 

Shale  and  shaly  coal 1 

Sandstone,  with  pebbles  at  top,  Sharon, 

The  sandstone  rises  to  the  coal  in  places.  In  the  isolated  hill 
just  north  of  this  the  coal  rises  fast  and  thins  or  goes  out  in  the 
sandstone,  as  it  is  not  foimd  in  the  northern  part,  but  has  been  worked 
in  the  southern  part  facing  the  Booth  mine.  This  is  a  continuation 
of  the  roll  noted  at  the  mine  of  the  Jackson  Iron  &  Steel  Company. 
The  sandstone  on  this  hill  continues  westward  into  4;he  northern 
part  of  Section  25,  Liberty  Township,  but  here  also  no  coal  is  found 
above  it.  Boone  Rock,  and  the  sandstone  cliffs  east  of  Salt  Creek, 
are  evidently  a  part  of  the  same  formation.  In  a  small  territory  here 
the  coal  is  thin  or  wanting,  but  appears  to  the  west  in  Section  24,  Liberty 
Township,  on  the  land  of  the  Star  Furnace  Company,  and  north  in 
Section  13,  Liberty,  on  the  lands  of  Edward  Smith  and  David  Nicholls, 
sections  of  which  have  been  given.  In  Section  20,  Lick  To\\Tiship, 
on  the  land  of  S.  G.  McKittrick,  the  Sharon  coal,  although  thin,  is 
again  found.  This  coal  lies  directly  above  a  heavy  sandstone  that 
can  be  followed  directly  to  Boone  Rock  just  north  of  Salt  Creek.  The 
sandstone  below  the  coal  south  of  Salt  Creek  is  evidently  a  continua- 
tion of  this,  as  it  agrees  in  texture  and  appearance,  and  it  is  seen  also 
in  the  bed  of  the  stream,  thus  apparently  crossing  the  valley.  The 
section  on  S.  G.  McKittrick's  land  is  as  follows: 

Ft.         In. 

Ore,  with  pebbles,  GtiiTiea  FotoZ   _ 4 

Shales,  and  covered 34 

Coal, /S/iaron,  reported  thickness - _ 1  8 

Sandstone,  5/iaron _ 50 
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It  thus  appears  that  the  roll  noted  at  the  shaft  of  the  Jackson 
Iron  &  Steel  Company  continues  northward  and  crosses  Salt  Creek  in 
this  vicinity,  and  agrees  with  that  found  by  Orton  and  Andrews,  which 
is  as  follows:^ 

On  the  land  of  Mr.  McKittrick,  lot  44,  Lick  Township,  we  find  a  seam  of  coal  which 
is  evidently  the  same  as  the  lowest  seen  at  the  "Pine  Tree  Hill"  on  Charles  Walden's 
land,  not  far  from  Buffalo-Skull  Creek.  It  rests  upon  a  coarse  white  sand-rock,  with 
well  marked  conglomerate  at  the  top.  This  rock  constitutes  the  ledge  seen  a  half 
mile  north  of  Orange  Furnace.  This  ledge  is  forty  feet  in  height.  So  far  as  we  could 
learn,  no  seam  of  coal  has  ever  been  found  below  the  white  sand-rock.  Mr.  McKittrick 
once  opened  a  bank  and  mined  a  little  of  his  coal,which  he  reports  to  be  1  foot  4  inches 
in  thickness  of  seam.  About  200  yards  from  the  opening  spoken  of,  and  in  a  north- 
west direction,  we  found  another  old  coal  entry,  the  elevation  of  which  showed  that 
the  dip  of  the  coal  seam  in  that  short  difitance  is  10  feet.  No  sample  of  the  McKittrick 
coal  could  be  obtained  for  examination,  but  I  have  no  doubt  that  it  is  the  geological 
equivalent  of  the  "Shaft  seam."  The  rapid  dip  seen  between  the  two  points  on  the 
MclCittrick's  land  would  take  the  seam  below  the  surface  of  the  valley  at  the  town  of 
Jackson.  Bj'  examining  an  exposure  of  the  strata  along  the  bank  of  Salt  Creek,  between 
the  bridge  on  the  Chillicothe  road  and  the  "old  mill"  in  the  town,  it  is  found  that  the 
shales,  including  a  very  thin  seam  of  coal,  all  dip  uniformly  in  a  southern  direction. 
If  the  data  given  us  respecting  the  depth  of  the  shaft  coal  near  the  bridge  obtained 
by  boring,  and  at  the  "old  mill,''  in  the  shaft,  are  to  be  relied  upon,  the  coal  has  dipped 
about  15  feet  towards  the  latter  point.  The  reports  give  the  increase  of  thickness 
of  the  coal  seam  from  1  foot  8  inches  at  the  bridge  to  3  feet  4  inches  at  the  mill. 

In  Section  17,  on  the  side  of  the  pike  just  south  of  Mrs.  J.  G.  McKit- 
trick's  house,  was  seen  the  thin  blossom  of  a  coal  with  some  bluish 
clay  below,  which  is  on  about  the  same  level  as  that  on  the  S.  G.  McKit- 
trick farm,  and  thus  on  the  Sharon  horizon.  The  Quakertown  coal 
here  has  been  mined  on  the  hill,  and  the  interval  between  the  two  beds 
is  about  the  same  as  that  on  the  Nicholls  land  in  Section  13,  Liberty 
Township.     The  section  seen  is  as  given  below: 

Ft.         In. 

Ore,  kidney --           4 

Shales,  and  parts  covered --  25 

Coal,  Quakertown,  reported  thickness 2          6 

Covered 8          6 

Sandstone,  shaly 5 

Sandstone,  massive,  small  parts  covered 49 

Covered.. 20 

Dark  shales  and  bl  uish  clay,  Sharon  horizon 2          6 

The  Sharon  coal  horizon  can  be  traced  northward  from  the  S.  G. 
McKittrick  farm  into  the  southeast  comer  of  Section  18,  where  the  thin 
stain  wdth  clays  below  may  be  found  in  a  number  of  places  along  the  pike. 
The  main  basin  of  the  Sharon  deposit  is  under  Jackson,  but  the  available 
coal  here  has  been  practically  all  taken  out.  The  thickness  of  the 
bed  in  the  old  slope,  and  three  shafts  formerly  worked,  is  taken  from 
the  early  reports.^ 

*Geol.  Surv.  of  Ohio,  Report,  1870,  p.  147. 
'Geol.  Surv.  of  Ohio,  Report,  1870,  p.  148. 
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The  slope  vxia  excavated  by  Messrs.  Kyle,  Brovm  &  Co.    It  reveals  the  following 

strata: 

Ft.        In. 

Soil,  and  not  seen _ 7 

Sand-rock _ 15 

Blue  sandy  shale , 8 

Coal.. 2        11 

The  coal  is  probably  thicker  in  other  places  in  the  mine. 

Orange  Furnace  shaft: 

^  J  Yx,        In. 

Sand-rock 6 

Coal _ 3 

Conglomerate .-  1 

Coal -.          6 

Sand-rock 2 

Compact  blue  shale _ 25 

Coarse  sand-rock 10 

Blue  sandy  shale,  with  coal  plants 10 

Coal 4          1 

The  coal  seam  in  this  mine  is  very  uneven.     In  one  place  the  coal  is  said  to  dip 
30  feet  in  a  very  short  distance. 

iSttor  Furnace  shaft: 

Ft.        In. 

Clay  shale 16 

Blue  sandy  shale,  compact  and  containing  coal  plants. 20 

Black  slate _ 4 

Coal,  probable  average 3  to  4 

In  this  mine  the  coal  seam  is  reported  to  be  very  undulating. 

Fulton  Furnace  shaft: 

Ft.        In. 

Clay  shale _ 1  6 

Coarse  sand-rock 15 

Sandstone,  hard  and  laminated '  48 

Soft  sandy  shale,  rich  in  coal  plants.  _ 10 

Coal.. _ 2  5 

Fire  clay  and  black  slate 6 

In  Section  28  the  record  of  Globe  Shaft,  which  is  in  operation  at 
present,  is  as  follows: 

Ft.         In. 

Alluvium  _- _ 42 

Clay,  sandy 3 

Shale _ 10 

Clay,  sandy,  light 5 

Shale,  sandy _ 50 

Coal,  Sharon 3          8 

No  records  were  obtained  in  regard  to  the  coal  south  and  east  of 
this  although  the  territory  has  been  drilled. 

Coal  Township. — The  Sharon  coal,  although  thm,  is  found  in  a 
number  of  places  in  Coal  Township.     In  Section  7,  on  the  land  of  Charles 
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Exline,  it  has  been  opened  and  worked  for  local  use.     The  bank  had 
fallen  in  when  visited,  but  the  thickness  of  the  coal  is  reported  as  follows: 


ft. 


In. 


Shale,  black 

Coal,caiinel,poor...l  5^^^ 

Coal,  good J  (   1 

Clay,  dark  blue,  sandy. 4 

Conglomerate,  Sharon. 35 


6 
2 
5 


Just  north  of  this,  on  the  land  of  Louis  Mapes,  it  is  present  also, 
and  on  the  hill  to  the  west  both  the  Sciotoville  clay,  a  true  flint  of  good 
quality,  and  the  Quakertown  coal  were  found.  A  measured  section 
is  as  given  below: 

Ft         In. 

Shale. - 10 

Coal,  reported  thickness,  Qi^o^er/oum 3 

Shale  and  covered ._ _ ..-.  38 

Clay,  flint,  iSciototriife,  reported  thickness 3 

Covered 21 

Sandstone,  with  a  few  pebbles  in  places 27 

Coal  blossom, /S/iaron __ 1 

At  this  place  the  two  coals  are  separated  by  the  Sciotoville 
clay,  which  is  found  above  the  Sharon  coal  in  the  western  part  of  Liberty 
and  Scioto  townships.  On  the  hill  just  south  of  Bierlytown,  on  the 
land  of  Arthur  Howe,  the  following  strata  were  seen: 

Ft.         In. 

Shale '. 15 

Coal,  reported  thickness,  Quakertown 1          3 

Covered-- ___ 31 

Sandy  shales  and  thin  shaly  sandstones _._  13 

Clay,  flint  and  semi-flint,  good  quality,  Sciotoville - o 

Covered ^.- _- 9 

Sandstone,  massive 11 

Shales --_ 3 

Black  shales,  and  covered,  *S/iaron  coaZ  horizon _ 8 

Clay,  light,  sandy. __,  5 

Covered -.- ___ _ .._  37 

Conglomerate,  iS/iaron. - - 25 

The  horizon  of  the  Sharon  coal  is  above  drainage  along  the  stream 
courses  in  the  western  part  of  sections  6  and  7,  along  that  of  Pigeon 
Creek,  north  of  Coalton,  and  possibly  in  the  northwostern  part  of 
Section  30,  Coal  Township.  T\liere  exposed  the  deposit  is  thin,  or  it 
is  made  up  of  bony  coal  and  dark  carbonaceous  shales.  In  Section 
6,  on  land  of  C.  W.  Haslett,  2  feet  6  inches  of  dark  carbonaceous  clay 
shales,  representing  the  Sharon  coal,  were  found  in  the  bed  of  the  small 
stream.  There  is  a  roll  of  some  32  feet  in  the  Sharon  conglomerate 
here  and  these  shales  lie  in  the  trough  of  the  roll.  Near  the  mouth 
of  the  hollow  the  conglomerate  is  about  70  feet  in  thickness.  At  one 
place  above  it  dark  carbonaceous  shales  were  also  observed. 
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A  composite  section  taken  from  the  hill  just  west  of  Jacob  Sell's 
home,  in  Section  32,  to  the  bed  of  the  stream  west,  shows  the  intervals 
from  the  Lower  Mercer  limestone  to  the  Quakertown  coal,  and  from  this 
to  the  Sharon  coal.     The  section  measured  follows: 

Ft.         In. 

lAmestone,  Lower  Mercer 8 

Shale,  and  covered 130 

Cosl,  Quakertovm _ 2         8 

Covered '. 70 

Sandstone 2 

Bone  shale,  black... 1  2 

Coal,  bony— 


>  Sharon  coal,  equivalent 


Clay  ahale»  dark,  carbonaceous 

Coal,  bony,  with  thin  shale  partings 

Clay,  siliceous,  upper  part  dark 

Sandstone,  Sharon  conglomerate,  equivalent. -.. 5 


5 
5 

6 
6 


Washington  Township — InWashington  Township  the  horizon  of  the 
Sharon  coal  is  above  drainage  along  the  valley  of  Pigeon  Creek,  and 
for  some  distance  up  the  valleys  of  its  main  tributaries.  In  a  part  of 
this  region  both  the  Sharon  coal  and  Sharon  conglomerate  are  wanting; 
the  heavy  sandstone  above  the  coal  horizon  lies  directly  on  the  Logan 
sandstone  below.  At  Glen  Nell  and  near  Primrose  School  small  local 
pockets  exist  in  which  the  coal  is  of  workable  thickness.  In  other  lo- 
calities a  thin  or  shaly  blossom  of  the  member  was  seen.  At  the  old 
Glen  Nell  mines,  in  Section  20,  the  following  record  was  obtained: 

Ft.         In. 

Sandstone,  with  parts  covered 80 

Coal,  Qua^eWotiMiy  reported  thickness... 2 

Shales,  and  covered 74 

Coal,  iSAaron,  reported  thickness -  3 

Covered _ ..— ..  3 

Conglomerate,  jS^rof^. 16 

At  the  mouth  of  an  old  mine  east  of  this  the  structure  of  the  bed 
exposed  was  as  follows: 

Ft.  In. 
Ore,  Sharon,  siliceous,  with  pebbles  in  places,  fossiliferous  and 

irregular  in  thickness .^ _ -  7 

Shale,  dark,  carbonaceous — 4 

CosA,  Sharon 3  1 

Mr.  0.  C.  Sells,  who  operated  the  mines  here,  reports  that  the 
coal  varies  in  thickness  from  2  feet  8  inches  to  5  feet,  and  that  in  places 
part  of  the  bed  was  cannel  which  had  a  maximum  thickness  of  2  feet 
6  inches.  He  reports  the  thickest  coal  at  this  place  is  worked  out,  but 
that  there  is  yet  an  area  of  thin  coal. 

A  composite  section,  approximately  accurate,  and  covering  nearly 
the  entire  thickness  of  the  Pottsville,  taken  eastward  from  Glen  Nell 
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to  the  point  near  the  Town  House,  near  the  line  of  sections  21-22,  gives 
an  idea  of  the  relation  of  some  of  the  important  members.  The  section 
follows :  ' 

Ft.         In. 

Black  flint,  just  below  horixon  of  BrookviUe  coal .1 

Shale,  and  covered __ _ 18 

Shtle 3 

Coal  blossom,  Ttoneato 1 

Clay,  sandy _._ _._ _._      2 

Sandstone,  soft,  micaceous _ _ 37 

Covered _ _ 14 

Shale,  dark  blue _ _ 6 

Coal,  Upper  Mercer _ 1 

Shale,  dark,  carbonaceous _^ __ 3 

Shale,  sandy  _ 8 

Covered 4 

Sandstone , 12 

Ox^y  Lower  Mercer _ -. 

Covered 75 

Sandstone 5 

Coal,  irregular,  wanting  in  places,  probably  part  of  Quakertown  ..  6 

Sandstone 3  2 

Sandstones  and  sandy  shale _._ 3  6 

Coal,  Quakertown^  very  irregular,  with  sandstone  cutting  into  it 2  6 

Shale,  and  covered _ • 61 

Sandstone,  coarse-grained 12 

Ore,  iSiAaron,  with  pebbles,  fossiliferous _ 7 

Shale,  dark,  carbonaceous --  4 

Coal,  Sharon _ _ 3  1 

Covered __ 3 

Conglomerate,  Sharon _ _ 15 

The  Sharon  coal  has  been  mined  for  local  use  on  land  of  W.  M. 
Muncy  in  Section  16.  The  Sharon  conglomerate  is  wanting  here, 
hence  the  coal  lies  close  to  the  Logan  sandstones.  The  section  obtained 
follows : 

PoUsviUe  formation.  Ft.        in. 

Sandstone,  cross-bedded,  coarse-grained _.  15 

Shaly  sandstone  and  sandy  shales 20 

Coal,  Sharon,  cannel  nature,  part  somewhat  bony 2 

Clay  shale,  light,  siliceous 2 

Shale,  sandy _ _ .    6 

Covered 1 12 

Logan  formation. 

Sandstone _ 5 


Conglomerate. 

Sandstone 

Conglomerate. 

Sandstone 

Conglomerate. 
Sandstone 


'  1 


>  of  A llcnaville  member < 


6 
5 
4 
7 
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At  another  opening  the  rocks  exposed  were  as  given  below: 

Ft.         In. 

Shale,  and  covered 18 

Sandstone,  cross-bedded. _ 25 

Disconformity 

Shale,  sandy 6 

Ore,  Sharon,  with  pebbles,  f ossilif erous -_ ..  6 

Shaly  sandstone  and  sandy  shales 14  6 

Coal,  iSAaron,  part  bony 2 

Near  Primrose  School,  on  land  of  J.  L.  Goodrich,  the  Sharon  coal 
has  also  been  opened  and  worked  in  a  small  way.  The  structure  of  the 
bed  seen  at  the  mouth  of  an  old  mine  is  as  follows: 

Ft.         In. 

Sandstone,  shaly,  dark __ 4 

Coal,  bony... 


Clay  shale 

Coal 

Clay  shale 

Coal,  bony... 

Clay  shale 

Coal 

Clay  shale 

Coal 

Clay  shale. 


3 
1 
5 
2 
4 
1 
6 
2 
2 


In  the  vicinity  of  Byer  and  Richland  Furnace  no  trace  of  the  Sharon 
coal  was  found,  for  the  Logan  sandstone  rises  close  to  the  horizon  of 
the  Sciotoville  clay. 

Jackson  Township, — In  Jackson  Township,  although  the  Sharon 
coal  is  due  on  nearly  all  of  the  high  hills  and  ridges  in  the  township^ 
coal  of  workable  thickness  is  found  only  in  a  few  localities.  In  a  part 
of  the  area  it  is  entirely  wanting,  while  in  other  parts  it  is  represented 
by  black,  carbonaceous  shale  or  thin,  bony  coals.  In  Section  36  the 
Quakertown  coal  is  well  developed,  but  the  Sharon  bed,  where  seen, 
is  made  up  of  dark,  carbonaceous  shales.  The  following  section  taken 
at  the  mine  of  Wm.  McKinniss  shows  the  relation  observed: 


Ft. 


In. 


Coal,  good-. 
Coal,  bony... 
Covered 


^  Quakertovm. 


{: 


6 
5 
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Sandstone 6 

Shale,  gray 2 

Shale,  dark,  carbonaceous,  Sharon  coal  horizon 1 

Shale,  siliceous,  gray 1 

Conglomerate,  Sharon 80 

There  is  a  roll  at  this  place  in  the  conglomerate  of  about  25  feet, 
but  the  blossom  of  the  coal  was  found  at  the  highest  part  of  this,  the  coal 
conforming  to  the  irregularity  of  the  surface  of  the  conglomerate.     On 
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land  of  John  Faulkner,  in  the  same  section,  the  rocks  measured  are  as 

f°"0^8=  Ft         to. 

Shale,  and  covered _. 30 

gSSf/.:; )*«*«--- {'.    I 

Clay,  sandstone,  and  covered 80 

Coal  blossom,  5Aaran • 6 

Clay,  light,  siliceous... _ _. 4  6 

Conglomerate,  5Aaron 95 

In  Section  25,  on  land  of  G.  F.  Lucas,  there  is  a  small  pocket  of 
Sharon  coal.    The  structure  of  the  deposit  is  as  follows:        j^      ^ 

Sandstone,  with  ore  nodules  and  pebbles 1 

Disconformity... ., 

•       Coal.-. I  r..        H 

Clayshale,  dark,  carbonaceous  f^^aron.-* '   ..  6 

Coal,  somewhat  bony J  [    1  1 

Near  the  head  of  the  hollow  the  horizon  is  represented  by  black 
shales.  The  interval  from  these  to  the  Quakertown  coal  on  the  ridge 
to  the  west  is  approximately  as  given  below:  ^^      ^ 

Coal,  Qvakertoum 3 

Covered 90 

Sandstones,  with  shale  partings 10 

Shale,  sandy 16 

Shale,  dark,  with  thin  coal  bands,  Sharon  coal  horizon 1 

Clay,  light,  siliceous 1 

In  this  locality  also  there  is  a  disconformity  below  the  coal.  The 
Sharon  coal  was  open  on  land  of  Reuben  Meacham  in  Section  26.  The 
following  section  gives  the  thickness  reported:  ^       ^ 

Coal,  good ]  f  ..        10 

Shale  parting..  [  *S»/iaron <  ..        10 

Coal,  bony J  [..10 

Covered _ _     14 

Conglomerate,  Sharon,  not  measured. 

On  land  of  Thomas  Jones,  in  Section  34,  the  coal  was  opened  at 
one  time,  but  no  measurements  were  obtained.  There  is  a  large  area 
in  Section  27  above  this  horizon,  but  at  no  place  was  the  coal  found 
in  any  thickness.  The  coal  areas  in  sections  28,  29,  30,  31,  32,  and  33 
are  confined  to  small  tracts  on  the  high  ridges  and  knobs.  No  coal 
of  any  importance  was  found.  The  coal  is  present  with  variable  thick- 
ness in  a  few  localities  on  the  main  ridge  in  Section  21,  west.  It  was 
worked  in  a  small  way  for  local  use  on  land  of  James  Bryan.  The 
section  obtained  there  is  given  below: 

Tt        In. 

Sandstone,  loosely  cemented,  coarse-grained » with  pebbles 20 

Coal,  *S/iaron,  reported  thickness 1  8 

Covered 5 

Conglomerate,  Sharon,  very  thick,  not  measured. 


n^^^^p-^ 
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The  coal  is  opened  on  land  of  Peter  Lew,  Sr.,  and  the  measurements 

obtained  are  given  in  the  following  section: 

n.       In. 

Sandstone,  coarse-grained,  pebbly , 20 

Coal,  ^Aaron,  reported  thickness 2        11 

Covered _ _ _ 8 

ConglomeratCi  Sharon,  massive,  not  measured. 

'  The  coal  is  wanting  or  confined  to  small  areas  on  isolated  knobs 
and  ridges  in  sections  17,  18,  20,  west,  19  and  20,  easd/.  In  Section 
21  the  rocks  exposed  along  the  road  that  leads  from  Little  Salt  Creek 
to  the  hill  east  are  as  given  below: 

PoUsville  formation.  Ft.        in. 

Covered _ 16 

Sandstone,  soft _ 10 

Covered 11 

Sandstone,  coarse-grained,  with  pockets  of  pebbles 14 

Covered _ _ 3 

Shale _ _ 6 

Sandstone,  coarse-grained ,  with  pebbles,  ferruginous 2 

Shale 1 

Coal  blossom,  5/taron _ 6 

Clay,  dark _ 2 

Conglomerate,  5^ran.. _ 58 

Logan  formation. 

Shales,  sandstones,  and  covered _ 125 

Coal  was  formerly  mined  for  local  use  on  land  of  Wilson  Terry. 
The  section  obtained  follows: 

Ft.         In. 

Coal,  «S/iaro/i;  reported  thickness ^ "     2 

Covered 16 

Conglomerate,  Sharon,  massive,  not  measured. 

The  Sharon  coal  was  not  found  in  Section  16.  On  land  of  John 
Temiant,  in  Section  22,  the  structure  of  the  coal,  with  its  associated 
rocks,  is  given  in  the  following  section: 

Ft.         In. 
'       Sandstone,  with  parts  covered,  that  near  the  coal,  coarse-grained 

and  pebbly .,_• 70 

Coal..]  f  ..        10 

Clay.-  ^Sharon... _^ |  ..  IJ 

Coal-.]  [    1  9 

Shale,  black,  carbonaceous _ 1 

Conglomerate,  iS/taron _ _ I..     40 

In  Section  15,  on  the  property  of  A.  A.  Cooper,  the  impure  deposit 
of  Sharon  coal  was  on  the  outcrop  1  foot  2  inches  in  thickness.  The 
coal  which  lay  close  to  the  underlying  conglomerate  had  a  few  feet  of 
shale  and  a   heavy  sandstone  for  the  roof.     The  following  section 

3     G.  B.  20. 
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showiBg  the  rocks  exposed  along  the  road  that  leads  from  Davis  Hollow 
to  Pine  Grove  School,  marks  the  position  of  the  Sharon  coal: 

Yt         In. 

Sandstone,  soft,  red-colored 16 

Shale,  and  covered 5 

Sandstone,  coarse-grained 29 

Covered 21 

Clay, /Sharon  coal  horizon 3 

Covered 11 

Sandstones  and  shales,  Lo^n 60 

The  Sharon  conglomerate  is  wanting  here  and  the  coal  horizon  lies 
close  to  the  sandstones  of  the  Logan.  The  deposit  has  been  opened 
at  a  few  places  in  Section  23.  A  heavy  blossom  of  the  coal  was  seen 
below  a  massive  sandstone  on  land  of  C.  D.  Harper.  In  the  central 
part  of  the  section  under  a  thick  sandstone,  on  land  of  J.  M.  Ray,  the 
coal  was  fomid  as  follows: 

Ft.         In. 

Sandstone,  co&Tise-grained,  with  fine  pebbles 22 

Shale 5 

Coal I  [  ..  9 

Clay,  shaly > Sharon -   ..  3 

Coal,  somewhat  bony.  J  [    1  9 

Clay,  dark,  siliceous _• 1 

Covered 8 

Conglomerate,  iSAaron _..     76 

The  coal  from  this  place  dips  rapidly  to  the  north  and  the  partings 
vary  greatly  in  thickness.  Just  north  of  the  above,  C.  D.  Harper  re- 
ports that  he  found  2  feet  4  inches  of  coal  when  digging  his  well.  In  the 
eastern  part  of  the  section,  on  land  of  J.  M.  Ray,  coal  is  mined  for 
local  use.  The  structure  of  the  deposit  shown  near  the  outcrop  is  given 
by  the  following  record  taken: 

Shale,  blue.. 

Coal 

Clay,  shaly .  \  Sharon 

Coal 

Clay,  siliceous,  dark,  and  covered... 14 

Conglomerate,  ^^ron _ 30 

In  Section  14,  from  surface  exposures,  the  Sharon  coal  appears 
to  be  wanting  in  most  places,  and  the  conglomerate  is  also  thin  or  wanting. 
The  coal  was  not  found  in  any  considerable  thickness  in  Section  24. 
Dark,  carbonaceous  shales,  representing  the  horizon,  were  seen  at  a 
few  places  in  Section  13.  On  land  of  Clinton  Harper  the  following 
rocks  were  exposed: 

PotisviUe  formation.  Ft.        In, 

Sandstone,  soft --  30 

Shale,  and  covered 9 

Shales,  dark,  carbonaceous,  Sharon  coal  horizon 1 

Clay  shales,  dark 9 


Ft. 

In. 

1 

«« 

^  ^ 

11 

.  ^ 

5 

1 

9 
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Logan  fonnatioD.  it.       in. 

Shales 13 

Conglomerate,  fine-grained 1          4 

Shales  and  sandstones 17 

Covered _.- 16 

Shales  and  sandstones 30 

Conglomerate,  fine-grained 1          5 

.   Sandstone 6 

At  another  place,  nearby,  the  section  taken  shows  the  following: 

Ft.         In. 

Sandstone,  soft 30 

Conglomerate,  very  pebbly _ 4 

Sandstone,  soft.. 3 

Covered : 5 

Shales,  dark,  carbonaceous,  Sharon  coal  horizon 1 

In  sections  1  and  12  both  the  Sharon  coal  and  conglomerate  ar3 
seldom  present.  The  horizon  of  the  Sciotoville  clay  lies  close  to  b'i3 
Logan  sandstones  below.  Along  the  road  that  leads  from  Ray  to  t'i3 
ridge  in  the  northern  part  of  Section  12,  several  members  or  their  equiv^ji- 
lents  are  represented.     The  section  taken  there  follows: 

Potisuille  formation.  Ft        lo. 
Sandstone,    highly   cross-bedded,   coarse-grained,   with  fine 
pebbles,  red-colored.    Same  as  seen  at  Richland  Furnace, 

and  over  a  wide  area  south , 48 

Covered _ 4 

Coal  blossom,  ilnt/ionj/- ..          6 

Clay,  part  plastic  and  part  flinty,  Sciotoville  seen  on  outcrop  1          6 

Sandstone,  and  covered 4 

Shales,  part  sandy _ _ 7 

Covered ._ 9 

Shale .-. 4 

OrBf  Sharon _ 4 

Shale 3          8 

Shale,  dark,  carbonaceous,  Sharon  coal  horizon _.  4 

Clay  and  clay-bond  sandstone,  light •  2 

Sandstone,  coarse-grained...]  ,  3 
Sandstones  and  sandy  shales                                                      [  15 
Conglomerate,   pebbly   with 
flint,  brecciated,  Harrison 

ore  horizon .__ _. 

Logan  formation. 

Sandstone _ 3 

Conglomerate,  fine-grained,  of  AUerut^iUe 2 

Shales  and  sandstones _ 140 

The  Sharon  coal  was  not  fomid  in  sections  3, 4,  9,  and  10.  In  fact, 
both  coal  and  conglomerate  are  largely  wanting.  In  Section  8  about  23 
feet  of  conglomerate  was  exposed  on  the  high  ridge  in  the  southwestern 
part,  but  no  coal  was  seen  above  it.  Along  the  main  ridge  in  Section 
5  from  30  to  50  feet  of  conglomerate  were  found,  but  the  coal,  at  least 


Sharon  conglomerate,  equivalent 
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in  any  considerable  thickness,  is  wanting.     The  Sharon  coal  was  found 
at  no  place  in  section  6  or  7. 

The  position  of  the  Sharon  coal  is  thus  seen  to  be  close  above 
the  Sharon  conglomerate.  It  is  laid  down  in  irregular  beds,  which 
in  a  general  way,  conform  to  the  uneven  surface  of  the  underlying  con- 
glomerate. This  is  especially  noticeable  north  and  west  of  Jackson 
where  the  coal  follows  the  abrupt  dip  of  the  conglomerate  which  amounts 
to  from  15  to  25  or  more  feet.  In  the  southern  part  of  the  comity  the 
bed  is  either  wanting  or  occasionally  represented  only  by  thin  coals  or 
bony  shales.  This  condition  appears  to  be  due  to  parts  of  the  Sharon 
conglomerate  existing  at  that  time  as  a  land  mass  from  which  the  pebbles 
in  strata  above  the  horizon  of  the  coal  were  derived,  and  to  parts  of  the 
submerged  region  being  under  conditions  unfavorable  for  the  formation  or 
preservation  of  thick  coal  deposits,  but  conducive  to  the  deposition 
of  bony  shales  with  occasional  thin  bands  of  coal  and  of  peculiar  dark- 
colored  clay.  The  deposit  is  of  workable  thickness  only  in  local  areas, 
which  are  confined  principally  to  Lick,  Liberty,  southern  Jackson, 
and  Coal  townships.  The  Sharon  coal  is  normally  from  30  to  50  feet 
below  the  Sciotoville  clay,  while  the  Quakerto^^^l  coal  is  from  25  to  40 
feet  above  this  bed.  Thus  the  two  coal  deposits  are  separated  bj^  an 
average  interval  of  from  70  to  90  feet,  which  is  made  up  largely  of 
sandstones  and  shales^  with  the  well-marked  Sciotoville  clay  intervening. 
Consequently  they  cannot  be  one  and  the  same  deposit  as  claimed  by 
some. 

Economic  Value 

The  Sharon  coal,  which  is  dry-burning  and  low  in  sulphur,  was 
discovered  during  the  active  period  of  the  charcoal  iron  industry; 
hence  it  was  immediately  used  for  the  smelting  of  iron,  and  thus  has 
been  of  great  value  in  maintaining  this  industry,  especially  in  the  Jackson 
region  where  large  quantities  are  still  used  by  the  three  blast  furnaces 
now  in  operation.  This  bed  also  supplies  a  part  of  the  fuel  used  locally 
for  steaming  and  domestic  purposes.  The  amount  shij^ped  at  present 
to  outside  markets  is  small,  as  only  a  few  mines  are  o))erated  for  this 
purpose. 

It  is  a  hard,  bright,  lumpy  coal,  ^nth  a  more  or  less  laminated 
structure,  due  mainly  to  very  thin  shaly  partings.  The  sulphur  averages 
low,  seldom  exceeding  one  per  cent.  It  is  a  dry-burning,  short-flamed 
coal  with  good  heating  value.  The  ash,  usually  white  and  non-clinker- 
ing,  varies  in  amount  from  a  few  per  cent  to  a  high  percentage,  or,  in 
fact,  to  the  point  where  the  material  should  not  be  classed  as  a  coal, 
but  as  a  carbonaceous  shale.  The  moisture  in  the  coal  is  high,  which 
materially  decreases  its  heating  value.  In  the  better  grades  of  this 
coal  the  fixed  carbon  is  high,  exceeding  that  of  the  other  main  coals 
of  the  state,  while  the  volatile  matter  is  thus  proportionately  low. 
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The  coal  breaks  down  on  weathering  by  partmg  along  the  bedding 
planes,  and  consequently  is  npt  well  suited  for  long  storage.  The 
shipping  qualities  are  good  when  freshly  mined.  All  things  considered 
it  is  as  good  as  the  other  coals  of  the  state.  In  Jackson  County  the 
Sharon  coal  has  its  maximum  thickness  and  quality  in  the  territory 
under  Jackson,  which  at  present  is  almost  worked  out.  The  quality 
of  the  Sharon  coal  is  very  good,  as  shown  by  the  analyses  given  below; 
*Two  samples  of  the  coal  have  been  analyzed  by  Professor  Worm- 
ley.  No.  1  was  taken  from  the  Fulton  shaft  and  No.  2  from  the 
Star  shaft. 

No.  1.  No.  2. 

Specific  gravity 1.282  1.267 

Combined  water _ 7.76  7.50 

Ash - 2.03  4.10 

Volatile  matter 31.27  30.90 

Fixed  carbon _-.  58.95  67.60 

Total 100.00  100.00       ! 

Sulphur 0.53  0.74 

Cubic  feet  permanent  gas  per  pound 2.61 

Sulphur  remaining  in  coke _ 0.22 

Percentage  of  sulphur  in  coke _     0.34 

Percentage  of  iron  in  coal 0.102 

The  coal  from  the  mine  of  Charles  Booth,  just  west  of  the  corpora- 
tion line,  is  of  excellent  quality,  and  is  a  fair  representative  of  that 
taken  originally  from  the  basin  directly  under  Jackson.  It  is  used  for 
steaming  coal  at  the  Jackson  Light  Plant  and  for  local  domestic  purposes. 

Mr.  J.  F.  Morgan,  secretary  of  the  Jackson  Iron  &  Steel  Company, 
reports  as  follows  concerning  their  mine  and  the  quahty  of  the  Sharon  coal: 

This  coal  is  reached  by  a  shaft  about  60  feet  deep.  The  equipment  consists  of 
a  tip  house,  hoist  engine,  screens,  boilers,  pumps  and  cars  for  mule  haidage.  Circula- 
tion of  air  in  the  mine  is  produced  by  fans.  The  double  entry  system  of  nuning  is  used 
while  the  coal  is  mined  by  pick  exclusively.  The  bed,  known  as  the  No.  1,  varies 
in  thickness  from  2}  to  4  feet.  As  a  general  thing  the  thinner  the  deposit  the  better 
the  quality  of  the  coal.  The  amount  mined  per  year  is  about  24,000  tons,  providing 
the  furnace  is  in  operation,  as  it  is  used  exclusively  for  furnace  purposes.  The  quality 
of  the  coal  is  excellent  for  smelting  purposes,  owing  to  its  low  sulphur  content.  The 
comparatively  high  ash  is  not  detrimental  for  furnace  work,  as  high  silicon  iron  is  made. 
The  analyses  given  below  show  the  range  and  average  composition  of  the  coal : 

Volatile  matter 36.12  32.73  31.34 

Fixed  carbon 48.80  53.48  50.65 

Ash _ _ _.     8.07  6.32  8.60 

Sulphur _ _ 41  .447  .449 

Phosphorus _ .057  .053  .060 

Silica 3.76  2.87  3.92 

Just  north  of  the  shaft  mine  of  the  Jackson  Iron  &  Steel  Company, 

»Geol.  Surv.  of  Ohio,  Report  of  1870,  p.  149. 
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James  B.  Paine  has  lately  (1913)  opened  a  slope  to  the  Sharon  coal. 
Most  of  the  output  is  used  locally,  but  some  is  loaded  for  railroad  ship- 
ment as  the  mine  is  located  on  the  Detroit,  Toledo  &  Ironton  Railway. 
Concerning  the  mine  Mr.  Paine  reports  as  follows: 

The  mine  is  equipped  with  boUer,  engine,  and  drum  for  hoisting  the  coal,  and 
pumpe  for  removing  the  water.  The  maximum  thickness  of  the  bed  is  4  feet  2  inches 
•nd  the  minimum  about  3  feet,  with  an  average  of  close  to  3  feet  6  inches.  There  is 
a  lajrer  of  bone  coal  in  the  lower  part  of  the  stratum.  The  roof  is  a  thick  shale  with 
sandstone  above.  The  bed  is  rather  irregular  with  a  big  dip  just  south  of  the  opening. 
The  analysis  of  the  coal  is  as  follows: 

Moisture , 9.05 

Volatile  matter _ 3S.60 

Fixed  carbon _ 48.98 

Ash _ 6.47 

Total 100.00 

Sulphur _ 431 

The  number  of  men  employed  depends  somewhat  on  the  season  of  the  year,  but 
the  average  is  about  five.    The  coal  is  well  liked  for  domestic  and  steaming  purposes. 

Mr.  J.  E.  Jones,  general  manager  of  the  Globe  Iron  Company, 
reports  as  follows: 

The  coal  we  are  mining  is  the  No,  1  bed.  Our  syetem  of  mining  is  by  double 
entry  and  by  cutting  with  electrical  machines.  The  main  haul  is  done  by  electric 
locomotive,  but  the  gathering  is  done  by  mule  power.  We  produce  on  an 
average  200  tons  lump  coal  per  day.  As  our  blast  furnace  was  only  in  blast  three 
months  the  amount  mined  last  year  was  only  10,480  tons.  All  the  lump  coal  mined 
by  this  company  is  used  in  our  blast  furnace  for  smelting  purposes,  and  the  fine  coal 
is  used  for  boiler  purposes,  both  at  the  mines  and  at  our  blast  furnace.  On 
account  of  the  coal  being  open  biuning,  non-cementing,  and  low  in  sulphur,  we  find 
it  valuable  for  blast  furnace  purposes.  In  fact,  it  is  the  only  coal  that  we  know  of  in 
this  state  that  can  be  used  as  such.     The  average  analysis  is  approximately  as  follows: 

Fixed  carbon 49.50  per  cent. 

Volatile  matter _ 33. 50  per  cent. 

Ash -  9.00  per  cent. 

Moistiu-e 7.50  per  cent. 

In  Jackson  County  the  known  area  of  the  Sharon  or  No.  1  coal 
field,  in  which  the  deposit  is  of  workable  thickness  or  in  which  it  may 
be  present  in  workable  thickness,  approximates  closely  25  square  miles. 
Owing  to  wants,  thin  places,  shaly  conditions,  and  weathered  outcrop, 
not  to  exceed  50  per  cent  of  this  is  workable.  Of  this  area  that  near 
Jackson  and  along  the  line  of  the  Detroit,  Toledo  &  Ironton  Railway 
west  of  Jackson  is  rapidly  nearing  exhaustion.  There  are  some  ver>' 
good  small  areas  yet  in  Liberty  TowTiship,  which  will  supply  the 
future  local  demands  for  many  years.  Coal  for  railroad  shipment  is 
mined  by  the  Sun  Coal  Mining  Company,  Wood  Coal  Company,  and 
Armstrong  Coal  Company. 
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SHARON  IRON  ORE 

The  horizon  of  the  Sharon  iron  ore  is  close  above  that  of  the  Sharon 
coal.  In  some  cases  the  ore  lies  directly  on  the  coal,  while  at  other 
places  it  may  be  15  or  20  feet  above.  The  member  is  very  uncertain 
and  is  found  only  in  a  few  localities  in  Jackson  County.  A9  a  usual 
thing  the  ore  is  fossiliferous,  which  character  is  thus  of  some  aid  in  the 
correlation  of  the  members  near  the  base  of  the  Pottsville.  In  a  local 
area,  west  of  Jackson,  a  black  band  ore  is  found  on  this  horizon.  In 
Section  28,  Liberty  Township,  at  the  Decatur  No.  1  mine,  on  the  N. 
B.  Wood  property,  the  section  obtained  shows  this  ore  and  the  relation 
to  the  coal  below.     The  record  follows: 

Ft,  In. 

Sandstone,  with  small  kidney  ore  nodules 1 

Sandstone,  coarse-grained,  and  with  pebbles 2  4 

Ore,  nodular,  Sharon^  irregular,  present  in  places  only _ 6 

Shale,  blue _ w 2  6 

Coal,  good...  I  ^^^^^ ...I    2        n 

Coal,  bony...  J  14 

aay.... 1 

Conglomerate,  Sharon^  not  measured. 

Along  the  road  north  of  the  home  of  J.  W.  Bower,  in  Section  3, 
Liberty  Township,  the  following  rocks  were  exposed: 

Ft.         Id. 

Ore,  iS^ron,  with  pebbles 6 

Sandstone _ 5 

Sandstone,  with  pebbles .• ._ 2 

Covered 1 

Coal  blossom  and  clay, /S/ioron 1 

Conglomerate,  iSAoron 66 

Sandstone,  Lo^n _ 85 

At  the  old  Glen  Nell  mine,  in  Section  20,  Washington  Township, 
the  Sharon  ore  lies  close  to  the  Sharon  coal,  as  shown  by  the  following 
section : 

Ft.         In. 

Sandstone,  coarse-grained,  interbedded 12 

Ore,  Sharon,  irregularly  bedded,  with  pebbles  in  places,  fossiliferous     . .  7 

Shale,  dark,  carboxtaceous 1 4 

CoeX,  Sharon 3  1 

In  some  parts  of  the  mine  the  ore  is  reported  to  lie  on  the  coal 
while  in  other  parts  it  is  a  foot  or  two  above.  It  is  also  reported  very 
uncertain.  The  relation  of  the  ore  to  the  coal  below  is  shown  in  a 
section  taken  on  land  of  J.  L.  Goodrich  in  Section  16,  Washington 
Township.     The  section  is  given  below : 

Ft.         In. 

Shale,  sandy _ 6 

Ore, /SAoron,  with  some  pebbles,  fossiliferous 6 

Shaly  sandstones  and  sandy  shales... 14  6 

Coalj  iSAoron,  part  bony _.       2 


Sharon  conglomerate,  equivalent^ 
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The  Sharon  ore  was  found,  along  the  road  that  leads  from  Ray 
to  the  ridge  m  the  northern  part  of  Section  12,  Jackson  Township. 
The  ore  and  its  relation  to  other  members  is  shown  in  the  following 
section: 

PoUmUe  formation.  Pt.       in. 
Sandstone,  highly   oroes-bedded,   ooaree-graindd,  with  fine 

pebbles,  red  colored.    Same  as  seen  at  Richland  FUmace..  48 

Covered..- _ _ 4 

Coal  blossom,  An^Aonj^ 6 

Clay,  part  plastic  and  part  flin)ty,  ScioUmUe,  seen  o^n  outcrop  1          6 

Sandstone  and  covered 4 

Shale,  part  sandy. 7 

Covered-,- 9 

Shale 4 

Ore,  Sharon 4 

Shale _ 3         8 

Shale,  dark,  carbonaceous,  Sharon  coal  horizon 4 

Clay  and  clay-bond  sandstone^  light 2 

Sandstone,  coarse-grained...]  3 

Sandstone  and  sandy  shales  15 
Conglomerate,   pebbly  with 
fiint,  brecciated,  Harrison 

ore  horizon. 

Logan  formation. 

Sandstone _ 3 

Conglomerate,  fine-grained|  A22enmU0 2 

Shales  and  sandstones  . 140 

The  Sharon  iron  ore  has  been  worked  at  only  a  few  places  in  Jackson 
County.  The  old  charcoal  furnaces  obtained  small  amounts  of  ore 
from  this  horizon,  and  the  present  furnaces  have  used  some  obtained 
as  a  secondary  product  from  coal  mines.  The  ore  is  low  in  iron,  usually 
siliceous,  and  variable  in  composition.  A  partial  analysis  of  the  black 
band  ore  from  the  mines  of  the  Star  Furnace  Company  was  furnished 
by  Mr.  H.  L.  Clay,  and  is  as  follows: 

Iron - 31.00 

SiUca 6  20 

Alumina - 4.28 

Phosphorus 152 

Manganese. .65 

Lime - .-- M 

Magnesia 1.08 

Tiio  supply  of  these  ores  is  limited,  but  small  amounts  may  be 
obtained  in  the  future  in  restricted  areas  as  a  secondary  product  from 
mining  the  vSharon  coal. 

SHALE  AND  SANDSTONE  ABOVE  THE  SHARON  COAL 

Above  the  Sharon  coal  is  a  shale  deposit,  rich  in  fossils  of  coal 
formation  plants,  which  evidently  belongs  to  the  same  general  time 
cycle  rts  the  coal  below.     The  line  of  contact  with  the  materials  above 
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is  \isually  well  marked,  as  this  is  either  a  massive  sandstone,  which 
in  places  is  only  a  few  feet  above  the  coal,  or  a  siliceous  clay  carrying 
a  thin  coal  stain.  The  thickness  of  the  deposit  varies  from  4  to  as  much 
as  30  feet,  but  the  usual  range  is  from  10  to  20  feet.  It  has  a  gray  color 
due  partially  to  organic  matter,  and  a  coarse  texture  compared  to  that 
of  the  ordinary  shale.  On  exposure  to  the  weather,  it  breaks  down  to 
a  mud  with  medium  plasticity.  It  is  a  siliceous  shale,  low  in  fluxes 
and  from  general  appearance  well  adapted  for  the  manufacture  of 
ceramic  products.  No  tests  were  made  by  the  Survey,  but  the  nature 
of  the  material  suggests  its  fitness  for  the  manufacture  of  paving  brick 
or  sewer  pipe.     No  use  has  been  made  of  this  shale  in  Jackson  County. 

The  massive  sandstone,  containing  more  or  less  quartz  pebbles, 
found  above  the  horizon  of  the  Sharon  coal  in  Pike  County,  and  described 
in  that  report,  is  also  prominently  developed  in  Jackson  County.  In 
many  localities  the  sandstone  lies  directly  oh  the  coal,  L  e.,  it  forms 
the  roof  of  the  bed,  while  in  other  localities  the  sandstone  and  coal  are 
separated  by  shales,  the  thickness  of  which  is  quite  variable,  ranging 
from  1  foot  to  20  or  30  feet.  There  is  no  well  defined  unconformity 
at  the  base  of  this  sandstone.  It  does  not  gradate  into  shales  in  this 
region  at  least,  but  is  often  broken  into  layers  with  shales  intervening. 
In  some  localities  the  sandstohe  is  wanting  also,  and  in  a  general  way  the 
shales  thicken  in  passing  southeastward.  The  association  and  g(^neral 
structure  of  the  deposits  rather  suggest  that  both  materials  were  brought 
in  by  the  same  general  currents,  but  that  the  shal(  s  were  laid  down  in  pro- 
tected or  quiet  spots.  Shifting  of  the  line  of  current  action  would  give 
the  interbedding  noticed  in  some  localities.  The  large  quartz  pebbles 
may  have  been  derived  entirely  or  in  part  from  land  areas  of  Sharon 
conglomerate,  for  they  are  very  similar  to  the  pebbles  in  this  member. 
There  are  other  sandstones  above  this  that  are  coarse-grained,  and 
contain  some  fine  pebbles,  which  would  thus  indicate  a  common 
origin.  This  sandstone  may  correlate  with  that  of  the  Lower  Conno- 
quenessing  of  Pennsjdvania,  since  it  has  much  the  same  general  character 
and  position.  It  has  iio  special  economic  value,  but  has  been  worked 
for  sand  at  a  few  places. 

SCIOTOVILLE    CLAY   AND   ANTHONY    COAL 

The  Sciotoville  clay  and  Anthony  coal  are  found  above  drainage 
in  the  western  part  of  Jackson  County,  in  a  belt  extending  northward 
from  the  Scioto-Jackson  line  in  Hamilton  Township  to  the  Jackson- 
Vinton  line  in  Jackson  and  Washington  townships.  Neither  the  clay 
nor  the  coal  is  persistent,  as  many  wants  are  found  in  the  belt.  Only 
small  areas  of  high-grade  flint  clay  are  found  on  the  Sciotoville  horizon, 
and  in  a  few  places  only  is  the  Anthony  coal  of  sufficient  thickness  or 
quality  to  be  worthy  of  consideration. 
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Stratigraphy  and  Area 

The  Anthony  coal  is  found  directly  associated  with  the  Sciotoville 
day.  During  the  deposition  of  these  members  many  local  variations 
of  level,  or  changes  of  conditions,  took  place,  as  will  be  noticed 
by  an  examination  of  the  sections  recorded.  Thus,  on  account  of 
the  variable  nature  of  the  interval,  it  is  hard  to  state  definitely  the 
position  of  the  coal  with  reference  to  any  particular  bed  on  the  clay 
horizon,  as  these  change  rapidly,  and  as  the  interval  is  often  made 
up  of  a  series  of  clays,  very  similar  in  appearance,  separated  by  the 
coals  or  carbonaceous  shales.  In  some  cases  the  heaviest  coal  deposit 
lies  directly  on  the  flint  clay;  then  again,  it  may  be  separated  from 
this  by  several  feet  of  plastic  clay>  or  by  a  series  of  plastic  clays,  with 
thin  coals  or  black  shales  intervening.  In  this  bulletin  the  coal  stratum 
d  maximtun  thickness,  found  on  this  general  horizon,  has  been  designated 
the  Anthony  coal,  although  that  found  in  one  locality  may  not  have 
been  laid  down  at  exactly  the  same  time  as  that  found  in  another,  but 
both  were  deposited  during  the  Same  general  swamp  conditions. 

The  Anthonj''  coal  was  named  by  Dr.  Orton  after  examination  of  a 
coal  bed  on  the  land  of  Samuel  Anthony,  Section  7,  Coal  Township. 

Hamilton  Township. — The  Sciotoville  clay  and  Anthony  coal  extend 
across  Hamilton  Township,  but  the  areas  above  drainage,  in  which 
the  deposits  have  good  thickness  and  quality,  are  somewhat  local. 
High-grade  flint  clay  is  less  common  than  the  plastic  clay.  No  informa- 
tion in  regard  to  the  extent  of  the  beds  below  cover  w^as  obtained. 

In  Section  28,  on  the  land  of  R.  A.  Dever,  both  the  Anthony  coal 
and  underlying  Sciotoville  clay  are  found  with  good  thickness.  An 
entry  has  been  driven  into  the  hill  and  some  coal  mined.  The  mouth 
of  the  mine  is  just  across  the  line  in  Scioto  County,  where  the  strata 
exposed  are  as  follows* 

Ft.         In. 

Shale -._ 6 

Sandstone 8 

Ore,  sandy,  with  pebbles,  Guinea  Fou^ _ ..  4 

Shales,  dark *. _ 6 

Coal,  good,  ^n//iony _ 3 

Clay,  sandy,  5cto^ov^ 4 

Covered .-..  20 

Sandstones  and  shales,  Lo^an 15 

Just  across  the  hollow  a  good  exposure  of  the  rocks  shows  the  follow- 
ing relations: 

Shales.                                                                                                   Ft.       In. 
Coal  hloaoom,  Anthony 6 

Clay,  dark  flint XsciotoiiUe /   ^ 

Clay,  light,  sandy,  plastic   J  \5  6 

The  coal  has  been  opened  at  this  place,  but  is  reported  only  about 
1  foot  in  thickness.     The  flint  clay  is  good  on  this  side  of  the  hollow. 
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where  the  coal  is  thiiii  but  on  the  other  side,  where  the  coal  is  thick 
it  is  absent,  or  at  least  not  exposed.  On  the  land  of  F.  M.  Dever 
in  the  eastern  part  of  Section  28,  the  deposit  has  been  opened,  and  some 
flint  clay,  which  is  of  good  quality,  mined  for  brick  making.  No  section 
was  obtained.  In  Section  27,  at  the  Valley  School,  the  Sciotoville  clay 
has  been  mined  on  the  land  of  Delmer  Dever,  while  the  Bear  Run  coal 
is  worked  on  the  hill  north  of  this  on  the  land  of  S.  B.  Gilliland.  The 
clay  mine  has  fallen,  so  no  good  exposure  was  obtained.  The  clay 
mined  was  a  hard  flint  of  good  quality.   A  section  taken  here  is  as  follows: 

Pt.         In. 

Shales,  lower  part  fosailiferouB ^^ - 10 

Coal,  Bear  Run 1  4 

Covered,  barometer  measurement 78 

Clay,  flint,  reported  thickness   \^cu>towKe  f  3  to  7 

Clay,  **pink  eye" J  \  5 

The  Sciotoville  clay  and  Anthony  coal  go  under  cover  near  the  east- 
ern line  of  Section  27.  The  Sciotoville  clay  is  exposed  in  Section  21 
near  F.  M.  Dever's  house,  but  no  section  was  taken.  It  is  a  flint  clay 
of  good  quality.  In  Section  14,  on  the  land  of  Philip  Meldick,  the 
rocks  exposed  just  south  of  the  bridge  that  crosses  Little  Scioto  River 
are  as  follows: 

Ft.  In. 

Shales  v>ati  Guinea  Fowl  ore _ _ 5 

Coal  hloBSOxxif  Anthony _ ._  6 

Clay,  plastic,  dark  blue,  Sciotoville 4 

Shales  and  covered _.     18  4 

Orej  Harrison ^ ._     ..  8 


Sandstones,  thin-bedded  and  shaly 

Sandstone,  ferruginous 

Sandstone,  light  blue. ._ 


11  4 

Loffan •{  ..  8 


A  composite  section  taken  in  Section  11,  near  the  McCoy    Church 
on  the  land  of  Edward  Gahm,  is  as  follows: 

Pt.  In. 

Ore,  fossiliferoiis,  probably  Lower  Mercer  limestone  changed  to  ore  ..  6i 

Shales  and  covered 36 

Shale. .._ 6 

Sandstone,  fissile _ 8 

Clay  shale,  light 2  8 

Limestone,  bastard 1 

Shales,  Lower  Mercer  coal  horivon  near  top  of  shales 35 

Covered. ._ 10 

Shale 1 4 

Coal,  Vandueen, 1 

Covered _ _ 3 

Sandstone,  massive 25 

Covered 32 

Sandstone- 10 

Covered.    Guinea  Fowl  ore  in  interval,  not  seen  in  place 8         6 

Shale,  dark  blue 2 

Shale,  light  blue 2         6 
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Ft.        In. 

Coal,  Anthony 11 

Osy,  d^ik,  Bsjxdy,  SeiotopiUe 3  6 

Clay  shales,  blue,  sandy ' 3 

Sandstones,  Lo(7an _ 5  6 

In  the  eastern  part  of  Section  11,  on  the  land  of  Vinton  McCoy 
the  Anthony  coal  has  been  mined  in  the  bed  of  the  stream  just  east 
of  his  house,  and  also  in  the  bed  of  the  small  stream  north  of  the  house. 
The  section  east  of  the  house  is  as  follows: 

Ft.         In. 

Ore,  sandy 8 

Shales,  dark _ i 9 

Shales,  gray _ 3 

Covered _ i.-.      4 

Sandstone,  dense,  ganister _ 2 

Covered  and  sandstone ^. 30 

Coal,  good 1  f --  7 

Shale,  carbon  aoeous  \  Anthony,  reported  thixskness \  -.  5 

Coal,  good J  i    2 

North  of  the  house  the  section  is  as  given  below.  The  upper 
part  of  this  section  is  on  Wm.  H.  Gahm's  land. 

Ft.         In. 

Coal,  jLot(;er  Aftsrcer,  reported  thickness 2          6 

Sandstone,  massive 21 

Shales _._ _ 9 

Coal,  Vanduaen ___ 1 

Clay  and  shales _ 6 

Sandstone  with  parts  covered..'. 40 

Sandstone,  shaly,  blue,  with  shales  intervening 20 

Shales,  blue _ •. 10 

Coal, -AnZ/wni/,  reported  thickness..! :.  -    1          2 

This  coal  comes  to  the  surface  again  farther  up  the  creek  on  the 
land  of  J.  W.  Davis,  in  Section  12,  where  it  has  been  benched  in  the 
bed  of  the  stream.  A  measurement  made  on  the  lands  of  J.  W.  Davis 
and  Hugh  Gilliland  is  as  follows: 

Ft.         In. 

Shales _ 4 

Coal,  Vandusen 1 

Sandstone,  flaggy,  with  shale  partings _ 53 

Coal  hloBaonif  Quakertown I 

Sandstone 10 

Sandstone,  flaggy _ 5 

Covered .-  10 

Coal,  An^^ny,  reported  thickness 1          6 

In  Section  16,  on  land  of  Philip  Flaker,  on  Bucklick  Creek,  a 
series  of  plastic  clays  with  intervening  carbonaceous  shales  and  thin 
coals  is  present,  a  section  of  which  is  given  below: 

Ft.         In. 

Coal  blossom,  Fandtwen 6 

Clay,  sandy 1  6 

Shale 12 
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'  Jackson  Sand  Block  horizon ' 


Ft. 

Ore,  kidney 

Shales J 

Ore,  kidney,  three  layers 

Shale 

Ore,  kidney 

Shale 

Ore,  kidney 

Shale 11 

Sandstone,  massive 8 

Covered _ 3 

Shale,  sandy 14 

Bone,  shale,  dark 

Shale,  sandy 1 

Sandstone,  shaly_. 3 

Clay,  light,  sandy » 2 

Shale,  dark  blue 2 

Shale,  sandy , ,      6 

Ore,  kidney,  irregular 

Shale,  blue,  sandy 3 

Shale _ 16 

Ore,  kidney,  Guifiea -Fowl   _ _ 

Shale - ._ _ 


SciotovUle. 


\ 


2 
3 
1 
6 
1 
2 
1 
2 


In. 

3 
9 
10 
8 
4 
2 
4 
8 


6 
6 


6 
6 


5 

7 
6 


6 

6 
6 


6 


6 


Clay,  plastic,  dark 1  (    3 

Clay  shale,  dark,  with  thin  coal  bands.--.-  1 

Clay,  blue,  plastic,  good  quality 6 

Clay,  sandy 1 

Ore,  sandy ._ 

Clay,  dark,  plastic,  good 

Clay,  irony,  "pink  eye" 

Sandstone,  dense,  fine-grained 

Clay,  dark,  plastic,  good 

Shale,  dark,  with  thin  coal  bands 

Clay,  dark,  plastic,  good 

Clay,  dark,  plastic,  with  small  ore  nodules 

Clay,  dark,  plastic,  sandy 

Sandstone,  shaly _ 5 

Sandstone,  Sharon,  f err ugino  u  s,  with  pebbles 1 

The  clay  or  coal  on  this  horizon  is  found  in  several  places  farther  up 
Bucklick  Creek,  but  neither  is  of  much  value.  In  Section  4,  near  the 
cross-roads,  on  land  of  George  W.  Karn,  the  following  section  was  taken: 

Ft.         In. 

Sandstone 1 

Coal,  dense   1  [  ..  8 

Shales,  dark  >   Anthony _ _ -I     1  3 

Coal,  dense   J  [    1  2 

Clay,  dark,  sandy _ _ 2 

Clay  shales _ 5 

Ore,  siliceous,  pebbly,  Guinea  Fowl 1  6 

Shales.. _._ 1  3 

Coal  stain ._ ..  1 

Clay,  flint,  siliceous,  light,  plant  marked  1  (46 

Clay,  semi-flint,  siliceous,  light >  Sciotoville \    3 

Clay,  sandy,  with  ore  nodules J  ll 
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SdoCo  TowBdbipu — ^In  Scioto  Town^Lip  tr:^  Sciotoviik  day  k 
locally  i^^pre%eiiU<l  by  ckposiu  of  hi^b-frad«e  fir.:  cl&y,  b:it  ibe  Anthony 
ecMil  tt  fieMom  more  th^ui  beds  of  i>igi-Iy  cairtxipCAiP«<K2s  shales.  Hie 
mffmiM:n  are  fouiui  in  iLe  southeastern  part,  Ht^ir  drainage  lew!,  along 
the  h*radiraUTS  erf  Sogarcamp  Cre^k,  and  in  tl*-  w^^^t^em  part  near  the 
gumnjiU  of  the  hills  east  of  the  j^^^Harial  Caiifortua  VaDey.  In  the 
south^int  part  of  5e<rt;on  32,  on  land  of  Robert  Wooten,  flint  day  <rf 
exeell'-iit  quality  b  exposed-  The  exact  thickness  could  not  be  de- 
iemijued,  go  the  following  section  ma\'  represent  only  a  part  of  the 
deposit: 

Pt.        la. 

Clay,  flint,  excellent,  .5<ic<oru2e 4 

Corered, 66 

Shale 3 

Coal  hlomani,  «9Aar<m ..  6 

Clay,  plastic 2 

In  Pig'onroost  Hollow,  on  the  land  of  Williani  Engie,  in  Section 
34,  a  record  of  the  strata  exposed  on  this  horizon  i>  as  follows: 

Fi.  Iiu 

Clay  nktsdt^f  Wf^thered,  pinkie,  probablj-  "piii  eye**    .  7  6 

Clay,  riark,  pla«tic Snnto^^IIt  ,     ^  * 

Clay,  dark,  biiiceouB ^.2 

Clay,  light,  fdliceous ^  *  ..  6 

Covered 4 

Coal 2 

Hhalee,  very  carbonaceous,  tough,  fissile 1  6 

8aDd><tone,  with  ore  nodules. ..  6 

Conglomerate,  *S7taron 10 

In  the  southeast  comer  of  Section  28,  on  land  of  Adam  A.  Gahm, 
the  horizon  is  represented  by  carbonaceous  shales  and  plastic  clay. 
The  sfjction  taken  follows: 

Pt.         In. 

Ore,  composed  of  sandstone  layers,  brecciated  and  nodular  ore 

masses  very  irregular  in  thicknees 3 

Disconformity. 

8hale,  Uiugh,  dark,  carbonaceoiie,  Anthony  coal  horizon 4 

Cl&y,  SriolotilU,  bluish,  soft. _ 1  6 

Covered __ 8 

Conglomerate,  Sharon 3 

In  the  northern  part  of  the  same  section,  on  land  of  Harvey  Gahm, 
the  flint  clay  is  exposed  in  the  bed  of  a  small  stream.  Mr.  Gahm, 
who  dug  through  the  stratum,  reports  it  to  be  as  follows: 

Ft.         In. 

HhalcH,  with  coal,  Anthony 1 

Clay,  flint,  good  quality,  HciotouiUej  reported  thickness 3 

In  Section  26,  near  CJrahamsville,  the  clays,  coals,  and  carbon- 
aeeouH  shales  arc  (»xpos(  d  in  the  bed  *of  the  creek  on  lands  of  W.  H. 
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and  Eliza  J.  Pierce.  East  of  this,  on  the  land  of  Martin  Wastier,  the 
Jackson  Sand  Block  ore  has  been  worked.  The  section  here,  as  near 
as  could  be  obtained,  is  as  given  below: 

Ft.        In. 

Ore,  kidney 4 

Shales,  part  sandy 27 

Ore,  kidney 3 

Shales,  sandy 7  9 

Covered 6 

Shales 2 

Coal,  Vandusen .—     .-  6 

Sandstone,  argillaceous 3 

Sandstone,  light _ 3  6 

Ore,  sandy  1  f    1  2 

Shales '  Jackson  Sand  Block \    1  5 

Ore,  sandy  [  --  6 

Sandstones,  flaggy 6 

Shales - 26 

Coal  blossom,  Bear /2wn 4 

Shales _ 6 

Sandstone,  plant  marked,  ferruginous __ 1 

Shales _ - 16 

Sandstones,  flaggy,  with  shales 13 

Coal  and  bone  shale.- 2 

Clay,  light,  sandy.. ___ 1  6 

Shales . ..- 1 

Thin  sandstones  and  shales  ._ 2 

Sandstone _.  7 

Shales,  blue _ 5 

Coal,  Anthany ..  1 

Clay,  light,  plastic,  with  *'pink  eye" 

Clay,  dark,  shaly 

Clay  and  covered 


SciotaviUe. 


4  4 

3  8 


5 


Coal -  ..  1 

Clay,  flint,  sandy _.  J  [    1  6 

Covered _ 20 

Conglomerate,  <S/wr(m 10 

These  members  are  also  present  just  west  of  Petersburg,  but  are 
of  no  importance.  Near  the  head  of  Sugarcamp  Creek,  south  of  the 
Fairview  School,  the  upper  part  of  this  horizon  was  noted  in  the  bed 
of  the  stream  on  land  of  Fred  Yingler.  A  section  taken  from  here 
to  the  school  is  as  follows: 

Ft.  In. 

Ore,  Sand  Block,  Upper  Mercer,  fossiliferous _ 7 

Covered 1- _ ___ 43 

Ore,  Lower  Mercer _ 6 

Covered _ _._ 6 

Shales,  sandy ___ ___ 8 

Shaly  sandstones  and  sandy  shales _.     11 

San  dstone,  light 2 

Shalen,  part  sandy. _ _ __ _._ 12 

Shales  and  covered 10 


* 
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Ft.         In. 

Shales _ 16 

Shales  and  covered __..' 16 

limestooe,  nodular,  bastard.-^ 1 

Shales _ 13 

Shale,  dark. _ ..  8 

Coal  blossom,  yafu2tt8en _ 8 

Shales,  carbonaceous,  dark 1 

Clay>  dark,  sandy 1 

Shales ._. _ 9         8 

Coal  blossom,  jBear  iSiin _ 8 

Shales  and  sandstones _. 31  4 

Covered,  this  interval  may  be  more  as  there  is  a  local  dip  to  strata    10 

Sandstones,  flaggy 2 

OTBt  Guinea  Fowl 4 

Coal /         3 

Clay  shales 1        10 

Clay,  dark 2  6 

Shales,  dark,  tough,  carbonalceous 1  4 

Coal,  Anthony ..  6 

Clay,  sandy 1  [—  6 

Sandstones,  thin  bedded,  plant  marked-  >  Scwtoville  clay  horizon,  -j    1        10 

Clay,  sandy,  dark _ I  ( --  4 

Sandstone,  light _ 3 

In  sections  9  and  16,  on  the  isolated  knob  west  of  Wm.  B.  Pratt's 
house,  high-grade  flint  clay  occurs  at  this  horizon  on  lands  of  Mr.  Pratt 
and  Fred  Flaker.  The  clay  bed  was  not  exposed.  A  section  is  given 
below: 

Ft.         In. 

Clay,  flint,  good,  SciotoviUe,  reported  thickness 2 

Sandstone - — 2 

Shales  and  covered _ 35 

Coal  blossom,  Sharon,  reported  here,  seen  on  next  hill  3  feet  thick. 

Covered - - -.  18 

Conglomerate,  <S»/iaron _ _.  24 

•  Along  the  road,  in  the  southwestern  part  of  Section  2,  the  following 
strata  were  seen : 

Ft.         In. 

Sandstones,  thin  to  medium  bedded,  ferruginous    1    Jq^^^^  Sand  f    ^ 

Covered --       HU>cft  ore,..]    ^'        - 

Sandstone,  ferrugmous - J  (1 

•    Shales 7 

Sandy  shales  and  thin  flaggy  sandstones 12 

Sandstone,  with  ore  nodules__ 2 

Shales,  sandy.  - - - 3 

Covered- - 4 

Sandy  phales  and  thin  sandstones 18 

Covered --- - - -' 16 

Clay,  i)\sLisiic,  Sciotovilk _ 3 

Shales,  sandy - 2 

Covered.- - - --- 10  4 

Sandstone,  with  ore  nodules _ 8 
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Ft.         In. 

Sandstone,  shaly 6 

Shales 10 

Conglomerate,  iSAaron.  .^ 6 

On  the  Sawyer  property,  in  Section  7,  the  clay  is  exposed,  and 
below  it  the  Sharon  coal  is  being  worked.    A  section  here  is  as  follows: 

Ft.         In. 

Ore,  with  pebbles,  (?utn€a  Fotp/ 6 

Covered 6 

Coo}  stoJUf  Anthony _ 2 

Clay,  plastic  on  outcrop,  upper  part  siliceous,   "pink  eye"  at 

bottom,  SciotovOle J 13  8 

Sandstone,  massive 11 

Shales..: 13  6 

Coal,  Sharon _ 2  6 

Covered _ 14 

Conglomerate,  i5/iaron __ 16 

In  the  northwest  cprner  of  Section  6,  on  the  Robert  Lamb  property, 
high-grade  flint  clay  occurs  at  this  horizon.  Measurements  made  on 
this  farm  follow: 

Ft.         In. 

Clay,  flint  and  semi-flint,  5cio/ow7^ _ 6 

Covered - 32 

Sandstone,  massive. 6 

Coal,  Sharon 2  4 

Covered _ .-. 10  8 

San<J stone,  massive  I    ojy,-^^  /  10 

Conglomerate /  ' *""""\l6 

Covered. 10 

Sandstone.  Logan. 

In  Section  6,  Scioto  Township,  on  land  of  Joseph  West,  high-grade 
flint  clay  was  exposed  at  the  surface  on  the  knob  near  Mountain  Ridge 
Cemettry.  Below  this  the  Sharon  coal  has  been  opened,  but  here 
it  is  very  bony,  while  to  the  west,  on  the  Lamb  property,  it  is  of  good 
quaUty.  The  coal  lies  on  the  Sharon  conglomerate,  which  to  the  west 
or  south  is  found  very  massive  and  pebbly.  The  section  measured 
follows : 

Ft.         In. 

Clay,  both  flint  and  plastic,  exposed  on  outcrop,  Soiotoville 5 

Covered _ 45 

Coal  blossom,  Sharon 4 

Conglomerate,  Sharon _ _. 5 

South  of  this,  in  Section  5,  on  the  land  of  J.  T.  Rhea,  excellent 
quality  of  flint  clay  was  seen  on  the  outcrop,  but  its  relation  to  other 
members  could  not  be  determined,  as  the  rocks  were  largely  covered. 
The  Same  quality  of  clay  was  also  observed  on  land  of  Margaret  Moles 
in  S(  ction  8. 

Liberty  Township. — The  Sciotoville  clay  and  the  Anthony  coal 
are   poorly  represented  in  Liberty  Township.     Good   flint  clay  was 
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found  only  in  Section  14,  but  plastic  clay  was  noted  at  several  places 
in  the  eastern  part  of  the  area.  A  few  sections  of  the  rocks  will  be  given 
in  order  to  show  the  general  relations  of  these  beds  to  other  well  recog- 
nized strata.  On  land  of  Martha  Lake,  Section  23,  Liberty  Town- 
ship, the  following  rocks  were  exposed  along  the  roadside: 

Pt.         In. 

Ore,  very  siliceous,  Gwinca  Fotrf _ .-  9 

Shale ,---. 5  6 

Ore,  kidney _ 2 

Shale... 6 

Ore,  kidney.. _  1 

Clay,  partfUnty,  ScioUmUe _ 6  6 

Covered _- 6 

Sandstone,  massive,  with  a  few  pebbles _ 14 

Disc^onformity.    Horizon  of  Sharon  coal. 

Conglomerate,  iS^ron _ 19 

In  Section  14,  on  the  property  of  Simon  David,  a  flint  clay  of  good 
quality  was  exposed  on  the  outcrop.  From  general  appearance  it  is 
the  Scioto ville  clay.     The  section  follows: 

Ft.         In. 

Clay,  fiint,  good,  Sciotoville 3 

Covered _ 12 

Conglomerate,  Sharon ._ 60 

Lick  Township. — On  a  branch  of  Buffalo  Skull  Creek,  near 
the  crossing  of  the  Jackson  and  Chillicothe  road,  a  section  was  taken 
on  the  land  of  Charles  Walden,  Section  18,  Lick  Township.  It  is 
as  follows^ : 

Ft.  In. 

Coal,  "Anthony's  Seam,"  not  exposed  for  measurement. 

Under  clay... 

Conglomeratic  sandstone  with  iron  ore 

Coarse  sandstone 

Dark  shales 

Coal,   highly  laminated   and  resembling    "Jackson    Shaft   coal,"    not  fully 

exposed. 
Sand-rock. 

Coal  Township. — In  Coal  Township  the  Sciotoville  clay  and  An- 
thony coal  are  best  represented  in  the  southwestern  part  in  sections  6 
and  7.  The  horizon  is  above  drainage  along  the  valley  of  Pigeon  Creek 
in  the  northwestern,  part  also,  but  the  members  are  seldom  present. 
In  Section  7,  on  land  of  Arthur  Howe,  the  Sciotoville  clay,  part  flint 
of  good  quality,  the  Quakertown  coal,  and  black  shale  on  the  Sharon 
coal  horizon  are  found.      The  section  measured  here  is  as  given  below: 

Ft.         In. 

Coal,  Quakertown,  reported  thickness 1  3 

Covered 31 

Sandy  shale,  with  thin  sandstone  layers 13 


36 
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Ft.         In. 

Clay,  flint,  good  quality,  5ciotoviUe - 6 

Covered 9 

Sandstone^  masdve.  A 11 

Shale 3 

Covered  black  shales  opened  here,  Sharon  coal  horizon 8 

Clay,  sandy,  light 6 

Covered - 37 

Conglomerate,  iSAoron - 25 

Just  east  of  this,  on  Louis  Mapes'  land,  the  flint  clay  occurs  again. 
The  strata  seen  are  given  below: 

Ft.         In. 

Coal,  QuaA:er<at(m,  reported  thickness 3 

Shales  and  covered 38 

Cby,  flint,  good  quality,  SdotoviUef  reported  thickness 3 

Covered _ .1 _ 21 

Sandstone  with  pebbles  in  places 27 

Coal  blossom,  Sharon _  1 

On  the  Charles  McKinniss  land,  in  Section  6,  the  clay  is  exposed 
by  the  side  of  the  road  near  the  foot  of  the  hill.  The  section  exposed 
is  as  follows:  ' 

Ft.         In. 

Coal,  Quakerlown 2          6 

Covered 26 

Sandstone 2          6 

Shales,  gray _ 9 

Coal  blossom,  iln/Zionj/ ,-_ 6, 

Covered _ 3 

Coal - _.. ..          2 

Clay,  flint,  good  quality,  iS>oioton22e... 3          6 

The  coal  above  the  clay  here  was  opened  at  one  time.  The  section 
taken  by  Dr.  Orton  is  given  below:' 

Blossom  of  coal.  Ft.        In. 

Not  seen _ _. _ 8 

Clay  shales ._ 10 

Coal 1  f    ^        -- 

Clay,  slate,  reported  >    [Anthony].. , .1  ..  4 

Cofd,  slaty,  reported  j  [    1  2 

Not  seen _ _ 9- 

Fire-clay,  very  hard  and  good,  [^SciotowtHc] _ 3 

Terms  in  brackets  were  supplied  by  the  writer. 

Jackson  Township. — ^The  only  locality  in  Jackson  Township  where 
the  Sciotoville  clay  and  the  Anthony  coal  show  normal  development 
is  along  Pigeon  Creek,  in  the  vicinity  of  the  village  of  Ray.  In  local 
areas  here  the  clay  is  of  good  thickness  and  quality,  while  the  coal  has 
sufficient  volume  to  be  mined  for  local  use.     Along  the  road  that  leads 


>Geol.  Surv.  of  Ohio,  Rep.  for  1870,  p.  142. 


from  Rav  *o  :K^  n-:s«e.  zi  tL*-  n-jftL-rfn  pojt  o-:  S»Hr:ioa  12,  Ja^rkacm 
To^rnsfiip,  the  foIIoTinz  rocks  w^tne  eirNits^Mi: 


&  virie  ftre*  svjtfa 4S 

Oyrersd _ 4 

Coai  biosKwa. -4"vi^#5^.y ._  S 

<Axy,  put  piafitie  ai>i  part  9JsXj.  SdotmCii^  aeec  on  orrterop  1  6 

Saad^toc^  afid  c«v9^ .  _ 4 

Shake,  part  gnndv 7 

O^rend 9 

•HLatei 4 

Ore,  .S'vir/>n ..  4 

- 3         8 

darlc,  earboQaeeoQs.  5V2rcm  coal  horiioB 4 

Clay  and  «2ay-boGd  aADdacone 3 

ftirirfat/>n«,  erjarse^iEr^inei —  3 

^ac<btones  and  sandv  shales  IS 
rV/c«d/>merate,    pebbly    wi'h  S'*-  zrn^^  conzi^nierite  equivalen: 

ftint.    hrecciated    Harruon 

Oire  horizon 2   -     .. 

Sandstone 3 

CongJomeratc.  fine-drained.  o(  -4 lie^srille 2 

Shales  and  sandstones 140 

T\i('Tf'  L«  a  coarsf-^rainfHl  highly  eross-btHlilc-d  santktone,  much 
rt-^i^xiihlmz,  thf  upp^r  sandstone  in  this  S4-<^tion  above  the  Sciotoville 
clay,  in  the  clay  rr-gion  of  >cioto  County.  The  brecciated  flint  from 
the  HarrLrson  ore  x\m^  marks  the  line  of  disconformit^*  between  the 
P'TiTi-yl'/aiiian  and  Mississippian  rocks.  Just  across  the  ridge  from 
wh^n*  x\i('  above  section  was  taken  the  Anthony  coal  has  been  mined 
in  a  small  wav  for  local  use.  The  section  obtained!  on  land  of  T.  A. 
}h%r\)*T,  in  Section  11,  is  as  given  below; 

Ft.         In. 

S^f*d.-torie.  coaree-grained,  with  sbaly  layers 10 

Co^  "  11 

Clay     '   ^rt/^.<m^,  reported  thickness \  ..  3 

Coal  \    1 

Mr.  Harf>''r  nports  that  the  overlN-ing  sandstone  replaces  the  coal, 
and  that  the  bed  is  not  regular.  North  of  this,  in  Section  2,  on  the 
land  of  Amos  Linton,  the  roeks  exjx^se^l  were  as  follows: 

Ft.         In. 
Irrev  il'*r  Ltyers  of  sandstone  with  pebbles  and  clay. 1  2 

Plastic  clay  with  sand  layers,  rather  a  mLxture  of  sand'    c^Vjy^..//^ 

and  clay \     ,      .         -i     1 

^11.,                 .      r,.        .  I     honzon.  \ 

Clay,  dark.  .«andy.  somewhat  flinty  m  nature ,  ;6 

Covcre^j 2 

Ore .,  4 
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In  Section  2,  Jackson  Township,  on  the  land  of  A.  Speakman, 
the  Anthony  coal  has  also  been  opened  and  worked  in  a  small  way. 
The  coal  was  not  seen  when  the  region  was  visited,  but  it  is  reported 
to  be  1  foot  8  inches  in  thickness.     The  section  obtained  is  as  follows: 

Ft.  In. 

Shale 2 

Ore,  siliceous  ]  ..4 

Shale [  Guinea  Fowl *     1  2 

Ore J                                                                                   i-  3 

Sandstone -.  2 

Shale 8 

Clayahale 8 

Covered - 3 

Coal,  ilrU/umyi  reported  thickness 1  8 

In  Section  1,  north  of  Pigeon  Creek,  on  land  of  the  Chillicothe 
Brick  &  Coal  Company,  the  Sciotoville  clay  has  been  mined  for  ship- 
ment. The  clay  is  of  good  quality,  but  the  bed  was  reported  to  be 
uncertain.  In  this  region  the  Anthony  coal,  which  thickens  in  places 
to  as  much  as  I  foot  8  inches,  has  been  mined  for  local  use.  The  struc- 
ture of  the  clay  deposit  reported  is  as  follows: 

Ft.         In- 

Coal,  An^Aony,  reported  thickness 1  4 

Clay,  flint,  good      I  ^^^^ f   4         ., 

Clay,  light,  plastic  J  \   7        .. 

The  flint  clay  in  this  locality  lies  in  pockets,  which  are  quite  local. 
About  100  feet  west  of  the  clay  mine  the  structure  of  the  deposit  observed 
in  an  old  opening  is  as  follows: 


Sandstone,  with  flnger  coals.     This  sandstone  in  places  dips  down.     Ft.       In. 
cutting  out  both  coal  and  clay  below 2 

Shale,  black,  carbonaceous  \    ArUhonv  /  "" 

Coal,  bony,  cannel  nature  >  J  \  __ 

Shale,  dark _ 6 

Clay,  shaly,  SdoUnriUe.. 3 


4 
8 


East  of  this,  on  land  of  William  Doles,  the  coal  is  mined  for  local 
use.     The  section  follows: 

Ft.        In. 
Shale 6 

Coal,  ilTi^Aany,  reported  thickness 1  8 

Clay,  dark,  siliceous,  Sciotoville. 

The  Sciotoville  clay  was  formerly  mined  on  the  Richland  Furnace 
land  in  Section  4,  Richland  Township,  Vinton  County.  The  record 
obtained  here  will  also  be  given: 

Ore,  Lower  Mercer.  Ft.       In. 

Covered _ 45 

Sandstone  and  covered 26 

Shale  and  covered 25 

Sandstone  and  covered - 16 
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Ft.         In. 

Covered 16 

Shale,  light 12 

Ore,  iiregular  layers _ 4 

Shale : 1       JO 

Clayi  flint,  good ]  [    4        .. 

Boftc\&y  &nd  covered^,  f  ScioioviUe \    4 

Clay,  red,  "pink  eye"..  J  [    6        .. 

Sandstone,  day-bond,  li^t _ 2 

Covered 22 

Sandstone,  coarse-grained,  Sharon  conglomerate  equivalent 8 

Shale,  Lo^n 6 

The  Sciotoville  clay  was  found  at  two  places  in  Vinton  County  north 
of  Richland  Furnace  and  is  thus  shown  to  extend  across  Jackson  County, 
entering  from  Scioto  to  the  south  and  passing  into  Vinton  to  the  north. 
It  is  not  persistent,  as  in  many  places  it  is  wanting,  being  replaced  usually 
by  heavy  sandstones.  The  variability  of  the  structure  of  the  deposit 
is  also  pronounced.  In  some  places  it  is  made  up  of  a  number  of  strata 
of  clays  varying  in  quality  and  texture,  while  at  other  places  it  may 
be  represented  by  a  single  stratum.  In  Jackson  County  only  small 
areas  of  the  hard  flint  clay,  characteristic  of  the  deposit  in  Scioto 
are  found,  but  in  these  the  clay  is  generally  of  excellent  quality.  The 
strata  of  plastic  clay  vary  in  thickness  from  place  to  place,  and  the 
clays  vary  in  quality,  from  the  impure,  irony  "pink  eye"  and  siliceous 
types  to  the  light  pure  grades. 

The  Anthony  coal  associated  with  the  Sciotoville  clay  is  thus 
found  to  be  thin  or  shaly,  except  in  a  few  small  local  areas  where  it 
reaches  some  thickness  and  a  high  state  of  purity.  Coal  on  this  horizon 
is  as  constant  as  the  clay  below.  The  irregularity  in  the  structure 
of  these  members  can  be  accounted  for  only  by  a  succession  of  local 
changes  in  the  swamp  conditions  during  the  period  of  depositioin.  A 
study  of  the  recorded  sections  suggests  that  a  mere  shifting  or  a  slight 
changing  of  conditions  only  is  necessary  for  the  deposition  of  clay  in 
one  case  or  coal  in  another. 

Economic  Value  of  Sciotoville  Clay 

Th(»  value  of  this  clay  for  the  manufacture  of  high-grade  refractory 
wan*  has  been  treated  in  the  report  on  Scioto  County,  where  this  de- 
posit  forms  the  basis  of  the  long  established  and  prosperous  fire  brick 
industry.  Tlie  high-grade  flint  clay  of  this  member  in  Jackson  County 
is  rcHiric^tcd  to  comparatively  small  isolated  pockets,  which  should 
bi'  thoroughly  prospected  by  the  drill  before  the  establishment  of  brick 
works.  Counting  60  ])er  cent  available  in  mining,  one  acre  of  clay 
when*  tin*  clrf)()Hit  averages  3  feet  in  thickness  "will  mine  a  little  more 
th/in  0,()(K)  toJiH.  It  takes  4  tons  of  clay  to  make  1,000  brick,  so  a 
j)I/int  with  a  diiily  capacity  of  15,000,  running  300  days  per  year,  will 
rrqiiin*  about  1S,0(K)  tons  of  clay,  or  the  clay  from  3  acres  of  land, 
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and  for  a  20  years'  run  the  actual  acreage  of  good  clay  3  feet  thick 
should  be  at  least  60.  From  the  exposures  noted  the  most  promising 
fields  are  in  the  southern  part  of  Scioto  Township  and  in  the  south- 
western part  of  Coal. 

The  amoimt  of  plastic  clay  on  this  horizon  greatly  exceeds  that 
of  the  flint,  as  the  beds  are  usually  much  thicker  and  far  more  persistent, 
but  for  high-grade  refractory  ware  the  soft  clays  are  inferior  to  the 
hard  flints.  These  highly  aluminous  plastic  clays  may  be  utilized 
in  the  manufacture  of  a  special  grade  of  metallurgical  ware,  in  which 
great  density  and  resistance  to  the  action  of  slags  or  gases,  and  in  which 
only  moderate  refractoriness  are  required.  The  best  of  these  plastic 
clays,  often  as  low  in  fluxes  as  the  flints,  withstand  safely  a  temperature 
of  3,000°  F.  before  fusion,  but  vitrification  sets  in  much  earlier. 

Buff  and  iron  mottled  building  brick,  very  durable  and  attractive,  are 
easily  made  from  these  plastic  clays.  When  burned  at  moderate  tem- 
peratures, the  clay,  on  account  of  the  high  alumina  vnth  the  small  amount 
of  iron  oxides,  goes  to  a  bright  golden  buff,  and  when  burned  harder 
it  changes  to  the  brownish  tint  and  then  to  the  iron  mottled  shades. 
The  ''pink  eye"  clays,  or  those  with  the  high  iron  content,  under  hard 
firing,  give  blacks,  but  when  diluted  with  other  clays  they  give  the 
large  black  blotches  on  a  lighter  background  which  is  quite  pleasing 
to  the  eye.  These  clays,  especially  where  part  of  the  deposit  is  semi- 
flint,  are  well  fitted  for  the  manufacture  of  the  highest  grades  of  building 
brick.  Under  these  conditions  the  working  qualities  are  very  good 
throughout  the  whole  operation,  and  the  ware  is  dried  and  burned 
safely  with  only  a  small  loss. 

The  problem  of  winning  the  material  is  that  of  mining  by  drifting, 
but  the  conditions  usually  are  good,  as  the  roof  materials  are  either 
tough  shales  or  sandstones.  Owing  to  the  character  of  the  material 
and  the  thickness  of  the  deposits  clay  is  mined  much  cheaper  than  coal. 
Ordinarily  the  cost  runs  between,25  and  50  cents  per  ton. 

The  quality  of  the  Sciotoville  clay'in  Jackson  County  is  shown 
by  the  following  tests.  An  analysis  of  the  McKinniss  fire  clay  is  first 
given:* 

Silica 63.56 

Alumina _ 3 1.26 

Sesquioxide  of  iron trace 

Lime 66 

M  agnesia _ 07 

Potash  and  soda 83 

Water 13.36 

Total.- 99.70 

A  partial  analysis  of  a  sample  of  this  clay  from  near  Bierlytown, 

>Geol.  Surv.  of  Ohio,  Rep.  for  1870,  p.  143. 
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kindly  furnished  by  J.  E.  Jones,  general  manager  of  the  Globe  Iron 
Company,  is  as  follows: 

SiHca,  SiO« 43.26 

Alumina,  AltOt 37.89 

Ferric  oxide,  FeiOi 1.71 

Lime,  CaO .60 

Miagnesia,  MgO_ 20 

Alkalies,  KsO  and  NaiO notdet. 

Ignition  loes 14.40 

Total 98.06 

The  above  are  analyses  of  flint  clays,  and  compare  favorably  with 
those  from  this  horizon  in  Scioto  County,  or  near  Olive  Hill,  Kentucky. 
The  total  fluxing  components  are  under  5  per  cent,  and  the  silica-alumina 
ratio  indicates  high  refractoriness.  They  are  hard  flint  clays,  similar 
in  every  respect  to  the  typical  clay  in  the  Sciotoville  region. 

These  beds  in  Jackson  County  have  scarcely  been  touched.  Near 
the  Valley  School,  in  Section  27,  Hamilton  Township,  a  small  amount 
of  clay  was  mined  by  benching  and  drifting,  and  was  hauled  by  wagon 
to  a  brick  plant  at  South  Webster,  in  Scioto  County.  A  few  cars  of 
clay  were  mined  by  stripping  on  the  Flaker  and  Pratt  properties  in 
sections  9  and  16,  Scioto  Township.  This  was  shipped  to  the  brick 
works  at  Sciotoville,  along  with  a  small  amount  taken  from  the  Lamb 
property  in  Section  6.  The  clay  on  the  Howe  land,  Section  7,  Coal 
Township,  has  been  worked  along  the  outcrop  on  the  point  of  the  hill. 
The  deposits  near  Ray,  in  Section  1,  Jackson  Township,  were  worked 
in  a  small  way  also. 

Future  prospecting  may  show  several  fields  in  Jackson  County 
where  the  clay  has  good  volume  and  quality,  and  where  the  acreage 
is  amply  sufficient  to  warrant  the  establishment  of  brick  plants.  The 
proximate  relations  of  coal  and  clay  in  this  region  are  favorable  con- 
ditions for  manufacture.  These  clay  deposits  are  worthy  of  careful 
examination  and  testing. 

Economic  Value  of  the  Anthony  Coal 

In  Jackson  County  the  Anthony  coal  is  of  more  interest  for  its 
stratigraphic  relation  than  for  its  economic  value,  as  it  adds  but  Uttle 
to  the  mineral  wealth  of  the  county.  The  best  value  is  obtained  when 
the  Sciotoville  clay  below  is  of  good  quality,  and  both  may  be  mined 
from  the  same  entry.  At  only  a  few  places  is  the  bed  of  sufficient 
thickness  to  be  mined,  and  at  these  it  exists  as  local  pockets  of  limited ' 
areas.  At  present  it  furnishes  a  small  amount  of  house  coal,  dug  usually 
by  benching  in  the  beds  ot  the  streams,  or  along  their  banks  where  the 
cover  is  shallow.  In  quality  it  varies  from  very  pure  coal  to  bone  coal 
and  to  carbonaceous  shales. 
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In  Section  28,  Hamilton  Township,  on  land  of  R.  A.  Dever,  the 
deposit  is  3  feet  thick,  and  has  been  mined  from  a  short  entry,  but  only  a 
small  amount  of  coal  was  removed.  It  has  been  benched  from  the  bed 
of  the  creek  on  land  of  Vinton  McCoy,  in  Section  11,  and  on  that  of 
J.  M.  Davis,  in  Section  12.  Here  the  bed  varies  from  1  to  3  feet  in 
thickness  and  the  coal  is  of  good  quality.  Near  the  McCoy  Church 
it  has  been  worked  also,  but  the  stratum  is  only  11  inches  in  thickness. 
In  Section  4,  on  George  W.  Kam's  land,  the  bed  is  divided  into  two 
benches,  with  a  total  thickness  of  20  inches.  This  has  been  worked  for 
local  use.  North  of  this,  on  Sugarcamp  Creek,  the  deposit  is  repre- 
sented by  carbonaceous  shales  with  thin  coal  bands.  The  next  place 
of  any  considerable  thickness  is  in  Section  7,  Coal  Township,  on  the 
Samuel  Anthony  land.  The  thickness  reported  is  3  feet  6  inches, 
while  that  on  the  McKinniss  land,  in  Section  6,  is  about  3  feet.  It 
has  been  mined  in  a  small  way  for  local  use  in  Sections  1,  2,  and  12, 
Jackson  Township. 

The  analysis  of  the  Anthony  coal  from  the  Samuel  Anthony  land  is 
as  follows:*    ' 

Specific  gravity 1.239 

Combined  water _ 5.25 

Ash 1.50 

Volatile  matter 29.75 

Fixed  carbon 63.50 

100.00 
Sulphur 98 

Sulphui  remaining  in  coke 37 

Per  cent  of  Bulphur  in  coke _  *  .57 

Permanent  gas  per'  pound  in  cubic  feet 3.00 

GUINEA   FOWL  QBE 

The  Guinea  Fowl  ore  is  found  on  the  same  general  horizon  as  the 
Sciotoville  clay  and  Anthony  coal,  and  the  sections  showing  the  relation 
of  these  members  give  the  position  of  the  ore,  hence  they  will  not  be 
repeated  here.  The  ore  lies  either  directly  or  only  a  few  feet  above 
these  members,  and  is  only  moderately  persistent,  as  many  wants  are 
noted.  In  thickness  it  varies  from  a  few  inches  to  2  or  3  feet,  but 
averages  6  or  8  inches.  Under  heavy  cover  the  iron  is  in  the  form 
of  the  carbonate,  while  along  the  outcrop  or  under  shallow  cover  this 
has  weathered  to  the  hydrated  oxides.  The  general  characteristic  of 
the  ore  is  the  high  content  of  phosphoric  acid  and  silica.  In  some 
samples  the  latter,  in  the  form  of  quartz  sand  or  quartz  pebbles,  or  both, 
makes  up  a  large  part  of  the  total  volume.  The  composition,  size  and 
shape  of  the  pebbles  suggest  that  they  were  derived  from  the  Sharon 
conglomerate,  parts  of  which  existed  as  land  masses  during  the  period 

»Geol.  Surv.  of  Ohio,  Rep.  for  1870,  p.  140. 
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of  deposition  of  the  ore.  On  account  of  its  lean^  siliceous  nature^  the 
ore  was  used  but  little  by  the  charcoal  furnaces.  Compared  to  the 
high-grade  Lake  ores  its  value  is  low,  but  it  may  be  used  to  some  advan- 
tage where  special  grades  of  high  phosphorus  iron  are  desired. 

SANDBTONS  NEAR  BCIOTOVUiLE   CLAY   HORIZON 

In  northwestern  Scioto  and  southwestern  Liberty  townships,  in 
some  localities,  there  is  a  sandstone  which  is  quite  poor,  varying  in  thick- 
ness from  10  to  30  feet,  and  occurring  near  the  horizon  of  the  Sciotoville 
clay.  It  is  light  colored,  except  where  stained  with  iron  oxides  from 
surface  weathering,  and  quite  free  from  clay,  mica,  or  other  impurities. 
It  is  usually  fine-grained.  The  quality  approaches  that  of  glass  sand, 
and  in  the  futiu-e  the  deposit  may  have  some  value. 

QtJAKERTOWN,    JACKSON   HILL,   WELL6TON,    OR  NO.    2   COAL 

The  maximum  development  of  the  now  known  Ohio  deposits  of 
Quakertown  coal  is  in  Jackson  County,  where  it  has  been  worked  since 
1872.  This  bed  has  proved  to  be  one  of  the  county's  most  valuable 
assets,  adding  much  to  the  wealth  and  activity  of  the  region.  The 
original  field  is  largely  worked  out,  but  the  production  at  present  is  of 
importance  as  the  coal  is  of  excellent  quality,  and  thus  commands  the 
highest  market  prices.  The  area  of  the  field  is  much  larger  than  that 
of  the  Sharon,  and  the  deposit  is  more  regular  and  persistent.  It  is 
foimd  at  its  best  near  Wellston  and  Coalton,  where  the  stratum  often 
reaches  a  thickness  of  4  feet.  This  coal,  free  burning  and  low  in  ash^ 
is  quite  generally  recognized  as  superior  for  domestic  purposes  to  any  other 
found  in  this  state. 

Position 

The  Quakertown  coal  lies  from  80  to  100  feet  above  the  Sharon 
coal,  while  the  average  interval  separating  the  two  is  about  90  feet. 
Its  position  above  the  Sciotoville  clay  is  from  30  to  50  feet,  with  an 
average  of  about  40  feet.  The  interval  from  the  Quakertown  to  the 
Bear  Rim  coal  above  is  from  20  to  30  feet,  and  to  the  Lower  Mercer 
limestone  almost  102  feet.  When  the  full  thickness  of  the  Sharon 
conglomerate  is  considered,  the  Quakertown  coal  lies  near  the  middle 
of  the  Pottsville  formation. 

Extent 

The  area  of  the  known  workable  field  of  Quakertown  coal  in  Jackson 
Coimty  approximates  closely  40  square  miles.  In  Lick  Township 
the  Quakertown  coal  is  found  near  the  summits  of  the  highest  knobs 
in  the  western  part  of  Section  18.  It  extends  eastward  through  sections 
17,  16,  and  the  parts  of  21,  and  15  north  of  the  Baltimore  &  Ohio  South- 
western Railroad.  The  coal,  thin  and  bony,  goes  under  cover  near 
Young  America  Furnace,  where  it  is  present  in  the  bed  of  the  stream^ 
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In  Liberty  Township  the  most  western  exposures  noted  are  just 
west  of  the  old  Pine  School,  in  Section  11,  and  north  of  this  in  Section  2. 
At  these  places  the  horizon  of  the  coal  is  near  the  summits  of  the  highest 
knobs,  at  an  altitude  of  about  880  feet.  The  bed  is  also  exposed  at 
a  number  of  places  in  sections  1  and  12.  In  Jackson  Township  the 
Quakertown  coal  was  not  found  west  of  the  deposit  exposed  near  Canter's 
Caves,  in  sections  25  and  36.  The  deposits  in  this  locality  are  from 
860  to  900  feet  above  sea,  and  confined  to  the  high  knobs  and  ridges. 
From  here  the  Quakertown  coal  extends  eastward  across  Coal  Township 
to  Milton.  It  goes  below  drainage  in  the  hollow  east  of  Davisville, 
west  of  Altoona,  in  Section  34,  and  in  the  southwest  part  of  Section 
27.  In  Washington  Township  it  is  wanting  or  very  thin  west  of  Pigeon 
Creek,  while  east  of  this  it  is  also  poorly  represented.  On  Glen  Nell, 
at  an  elevation  of  about  780  feet,  the  coal  is  somewhat  thinned  and  broken 
by  the  heavy  overlying  sandstone.  Near  the  head  of  the  hollow,  east 
of  Primrose  School,  in  Section  16,  the  blossom  exposed  indicates  a  thin, 
bony  bed,  while  along  the  Baltimore  &  Ohio  Southwestern  Railroad, 
in  sections  10  and  15,  thfe  stratum  is  generally  thin  and  uncertain, 
although  it  has  been  mined  at  a  few  places.  On  Sand  Run,  on  the  land 
of  S.  H.  Ogier,  it  is  found  just  above  drainage,  but  was  not  observed 
east  of  this.  In  Milton  Township  the  coal  is  reached  by  shafting  only. 
In  the  old  Marietta  River  Valley,  near  Wellston,  the  rock  cover,  except- 
ing the  fluvial  deposits,  is  quite  thin,  but  going  eastward  the  dip  of  the 
strata  soon  carries  the  coal  far  below  drainage.  The  existing  workable 
area,  from  the  present  information  obtained  by  drill  records,  is  confined 
to  the  northern  half  of  the  township,  and  in  a  part  of  this  the  coal 
is  unstead3^ 

The  Quakertown  coal  is  due  above  drainage  in  southern  Lick, 
eastern  Scioto,  western  Franklin,  and  eastern  Hamilton  townships, 
but  here  it  is  either  completely  wanting  or  represented  only  by  a  few 
inches  of  coal  or  bony  shales. 

Strudure  and  Stratigraphy 

The  structure  and  regularity  of  a  coal  bed,  the  character  of  the 
roof  and  floor,  and  the  utility  of  the  associated  materials,  are  all  im- 
portant in  determining  the  value  of  a  deposit.  The  Quakertown  or 
Jackson  Hill  coal,  in  the  main  part  of  the  field,  is  made  up  of  a  solid 
bench  with  no  partings,  but  near  the  edge  of  the  field  the  structure 
and  character  change.  In  the  productive  area  the  thickness  of  the  stra- 
tum is  quite  regular.  It  is  subject  to  local  variations  where  rolls  or 
arches  in  the  floor  are  encountered,  but  no  wants  are  found.  The  roof 
of  the  bed  is  tough  shale,  except  in  a  few  localities  where  this  is  re- 
placed by  sandstones,  and  the  floor  material  is  either  a  siliceous  clay 
or  a  clay-bond  sandstone.  The  associated  materials  have  no  excep- 
tional value.     The  general  relation  of  the  Quakertown  coal  to  other 
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important  members  has  been  outlined  above,  but  a  more  detailed 
report  of  the  interval  will  be  shown  by  numerous  sections  taken  through- 
out the  area. 

Lick  Township — In  Section  18,  Lick  Township,  on  the  property 
of  David  Nicholls,  the  Quakertown  coal  has  been  mined  near  the  summit 
of  the  hill,  and  the  Sharon  just  below  his  house.  The  following  section 
shows  the  various  strata  exposed  for  measiurement: 

Ft.         In. 

Coal,  QuaX;erioum,  thickness  reported- 2  6 

Covered 24 

Sandstone,  massive 33 

Covered _ _ 6 

Shale  and  parts  covered 22 

Coal,  iSAoron,  thickness  reported 2         8 

Covered _ 2 

Conglomerate,  iSAoron _ 40 

In  the  same  section,  east  of  the  above,  a  small  area  of  Quakertown 
coal  has  been  mined  on  the  land  of  C.  Mapes,  where  the  bed  is  2  feet  6 
inches  thick.  In  the  northern  part  of  the  section,  on  the  property  of 
John  M.  Simpson,  the  following  rocks  were  observed : 

Ft.         In. 

Ore,  kidney,  reported  thickness.. _ 4 

Shales,  gray _ ^ 18 

Co&\,  QiuikerUnm 2  2 

On  a  branch  of  Buffalo  Skull  Creek,  Section  18,  near  the  crossing 
of  the  Jackson  and  Chillicothe  road,  on  land  of  Charles  Walden,  the 
strata  were  measured  by  Professor  E.  B.  Andrews,  and  reportedfas 
follows:" 

''Hill  coal,"  once  mined,  not  measured.  Ft.       in. 

Not  seen _ 59 

Coal,  ''Anthony's  Seam,"  not  exposed  for  measurement. 
Under  clay _ 


36 


Conglomerate  sandstone  with  iron  ore. 

Coarse  sandstone 

Dark  shales _ _ 

Coal,  highly  laminated  and  resembling  "Jackson  Shaft  coal,"  not 

fully  exposed. 
Sand-rock. 

On  the  property  of  Mrs.  J.  G.  McKittrick,  in  Section  17,  the  Quaker- 
town  coal  has  been  mined  on  the  hill  north  of  the  house,  and  a  blossom^ 
of  what  apparently  represents  the  Sharon  coal,  is  present  on  the  road 
level  near  the  house.  Just  north  of  this,  on  the  property  of  Jonathan 
Cahorn,  the  Quakertown  coal  measured  2  feet  5  inches. 

In  Section  16  the  Quakertown  coal  is  found  at  the  Crescent  mine^ 
which  is  in  operation  at  present,  while  about  200  yards  east  the  Bear 

»GeoL  Surv.  of  Ohio,  Rep.  for  1870,  p.  141. 
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Run  coal  was  exposed  in  a  ravine.     The  following  section  was  taken 
at  this  place: 

Ft.    ..  In. 

Ore,  black  band,  foasiliferous-  ]  f  ^.  4 

Coal,  bituminous _ [  Bear  Run ,-   ._  8 

Bone,  shale j  [.-  6 

Shales  with  parts  covered 23  8 

Coa},  p&rt  hony J  Quakertoum.. 2  6 

South  of  the  above,  and  east  of  the  main  ridge,  on  the  Simon  L. 
David  property,  in  Section  21,  the  Quakertown  coal,  only  one  foot  in 
thickness,  and  the  Bear  Run  coal  were  both  exposed  in  the  same  hollow. 
The  section  recorded  follows: 

Ft.         In. 

Black  band  ore  with  thin  coal  bands,  fossilif erous.l  [  .  _  6 

Coal,  bituminous _ >  Bear  Run j  __  7 

Coal,  bone j  [    1 

Shale _ 1 

Sandstone _ 3 

Covered _ 11 

Sandstone,  shaly _ _ 5 

Coal,  weathered,  QuoAreWoiim- 1 

In  Lick  Township,  south  of  the  Baltimore  &  Ohio  Southwestern 
Railroad,  the  Quakertown  coal  disappears  completely,  or  thins  to  a 
stain,  but  the  Bear  Run  coal,  with  the  black  band  ore  and  bone  shale, 
is  present  in  several  localities.  North  of  Young  America  Furnace, 
in  Section  15,  the  Quakertown  coal  was  seen  in  the  bed  of  the  stream 
near  the  residence  of  Mrs.  J.  Butts,  and  the  Bear  Run  coal  on  the  hill 
about  20  feet  above.  The  Bear  Run  coal  was  also  uncovered  at  several 
places  farther  up  the  stream. .  A  composite  section  here  is  as  follows: 

Ft.         In. 

Limestone]                                                                                    •  [  ..        10 

Shale [  Lower  Mercer \    2         2 

Limestone]  [    1 

Covered 37 

Coal  blossom.. _ 1 

Clay  shale 4        ... 

Sandstone  and  covered 11 

Sandy  shale  with  thin  sandstone __.. 7 

Shale,  dark _ _ 4 

CobI,  cannel  nature 

Shale __ 

Coal,  cannel 

Ore,  black  band,  fossiliferous. 

Coal,  bituminous 

Sandstone 4 

Shale _ - 10 

Coal  blossom _ _.  _.          3 

Shale,  blue,  sandy _ 3          9 

Shaly  sandstone,  plant  marked _ 1          3 


*  Bear  Run.. ^ 


9 
2 
2 
3 
4 
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Ft.         In. 

Shale,  sandy,  with  carbonAte  ore  nodules • 6        10 

^^^y  Xouakeriawn f-  * 

Coal,  good.  /^  \..  9 

Clay,  bluiflh,  sandy 1  6 

Ore,  irregular,  kidney 5 

The  Quakertown  coal  is  due  in  the  comer  of  Lick  Township  south- 
west of  Jackson,  and  what  appears  to  mark  its  horizon  is  a  thin  layer 
of  bone  shales,  with  some  cannel  coal  in  places.  A  section  taken  just 
east  of  the  furnace,  on  lands  of  the  Jackson  Iron  &  Steel  Company 
and  of  Charles  Rav,  in  Section  30,  is  as  given  below: 

Ft  In. 

Ore,  Jackson  Sand  Block,  thickness  reported _ 2 

Shales,  sandy _ 10 

Sandstones,  flaggy  with  snmll  parts  covered.. _ 36 

Covered _ 4          6 

Coal,  cannel  nature,  bony,  Qii/i^er^oiOTi ,.           6 

Clay  and  covered _ 2- 

Top  of  air  shaft. 

Shales,  sandstones  and  covered _ 60 

Coal,  Sharon,  reported  thickness 3          6 

In  the  eastern  part  of  the  same  section,  on  land  of  J.  J.  McClung, 
the  Bear  Run  coal  has  been  mined  in  a  small  way,  while  the  blossom 
of  the  Quakertown  is  seen  in  the  hollow  to  the  south.  The  section 
taken  is  as  given  below: 

Ft.         In. 

Coa\,  Bear  Run 2 

Sandstone,  flaggy  and  parts  covered _ 30 

Shale,  blue 2 

Coal,  cannel  nature,  Quakertown _  6 

This  cannel  coal  goes  under  cover  near  the  southern  boundary 
of  the  township,  but  the  Bear  Run  and  Vandusen  coals  above  are  found 
in  a  number  of  localities.  No  section  was  obtained,  however,  showing 
the  three  coals  in  the  same  interval. 

Scioto  Township. — In  Scioto  To\vTiship  the  Quakertown  coal, 
represented  by  a  few  inches  of  a  bony  cannel  coal,  was  observed  'at  a 
few  points.  On  the  property  of  T.  A.  Henderson,  in  Section  1,  the  rocks 
exposed   are  recorded   below: 

Ore,   fossiliferous,   probably  derived   from  weathering  of  Lower  Ft.        In. 

Mercer  limestone __  6 

Covered 86 

Ore,  Jackson  Sand  Block,  reported  thickness. 1 

Covered 8 

Carbonaceous  slialcs  with  coal  bands,   Bear  Run  coal  horizon, 

reported  thickness 2  4 

Shales 8 

Sandstones,  flaj^py 24 


JAOKSON  COUNTY  95 

Ft.         In. 

Covered 5 

Coal,  Quakertownf  cannel  nature,  reported  thickness 6 

The  blossom  of  coal  on  this  horizon  was  seen  in  a  few  other  localities 
in  Scioto  Township,  but  nowhere  was  the  deposit  found  to  have  any 
considerable  thickness.  In  Hamilton  Township  also,  only  thin  .^stains 
representing  the  Quakertown  coal  were  observed,  while  in  much  [ofj^the 
territory  even  these  are  wanting.  iJ!^ 

Liberty  Township. — In  Liberty  Township  the  Quakertown  coal  is 
found  in  good  thickness  near  the  summits  of  the  high  hills  and  ridges 
in  the  northeastern  part.  In  Section  13,  on  the  land  of  Louis  Ray, 
both  the  Quakertown  and  Sharon  coals  have  been  mined,  and  the  Scioto- 
ville  clay,  lying  close  above  the  Sharon  coal,  is  also  found.  A  section 
measured  here  follows: 

Ft.         In. 
Coal,  Qtutkerlown,  reported  thickness,  quality  also  reported  good  .       2         -6 

Covered _. 58 

Sandstone _ 10 

Clay,flint  1  ScicUmlle... j    }  ^ 

Clay,  soft  J  \    1        10 

Coal  blossom,  iSAoron -_ ^ 1 

Clay,  dark,  siliceoue.. 2 

Conglomerate,  Sharon 91 

On  the  land  of  Elmer  Richard,  in  Section  12,  the  blossoms  of  both 
the  Quakertown  and  Sharon  coals  were  exposed  with  thicknesses  of 
3  and  2  feet  respectively,  and  are  separated  by  an  interval  of  70  feet. 
Along  the  ridge  in  the  northwestern  part  of  this  section  Quakertown 
coal  is  mined  for  local  use.  On  the  farm  of  Alfred  Poe  it  measured 
3  feet  4i  inches  in  thickness.  The  Quakertown  coal  is  also  mined  on 
land  of  Samuel  Montgomery,  in  Section  11,  for  a  local  supply.  The 
coal  is  of  excellent  quality,  and  .Mr.  Moi;itgomery  reports  that  the 
stratimi  in  this  locality  measures  from  2  feet  6  inches  to  2  feet  8  inches, 
but  in  places  thickens  to  nearly  4  feet.  The  blossom  of  the  Quaker- 
town  coal  was  uncovered  in  the  road  near  the  old  Pine  School,  and  below, 
on  land  of  W.  B.  Ste£Fy,  the  bony  blossom  of  the  Sharon  coal,  lying 
on  the  massive  conglomerate,  was  exposed  in  the  bed  of  a  small  stream. 
The  section  measured  gave  the  following  relations: 

Ft.         In. 

Coal  hioesom,  Quakeriovm _..  2 

Clayshale.- _ _ 4 

Sandstone,  soft,  with  parte  covered 45 

Sandstone  and  covered , _.  23 

Sandstone,  conglomeratic,  ferruginous 13 

Shale,  dark,  carbonaceous,  Sharon  coal  horizon 3 

Conglomerate,  Sharon. 110 

On  land  of  D.  D.  Edwards,  in  Section  2,  a  record  was  obtained 
which  shows  the  positions  of  the  Sciotoville  clay  and  Sharon  coal  with 
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reference  to  the  Quakertown  coal.     The  measurements  taken  are  as 
follows: 

Ft.         In. 

Coal,  Quakerlawn _ 3          6 

Clay  shale 1          6 

Covered 42 

SJEuidstone,  ferruginous — 2 

Sandstone,   ferruginous,  with  large  pebbles,  horizon  of  Ouinea 

Fotolore — 1 

^^y^^^y^f^r""^-]  SciatairaU /    ][  ^ 

Clay,  light,  plastic. . .  /  \  10  6 

Sandstone  and  covered _ 23 

Shale  with  thini  fenuginous  sandstone  layers 5 

Sandstone,  shaly 6 

Shale,  blue 7 

Coal,  shaly,  Sharon 4 

Clay,  blue 2          6 

Covered _ 4 

Conglomerate,  Sharon 90 

In  Section  1,  on  the  property  of  James  Wilson,  the  Quakertown 
coal  is  mined  for  local  use,  and  measured  3  feet  1  inch.  In  the  same 
section,  east  of  Little  Salt  Creek,  the  Quakertown  coal  is  present  on  the 
main  ridges,  but  no  good  exposures  were  found. 

Jackson  Township. — In  Jackson  Township  the  Quakertown  coal 
is  confined  principally  to  the  high  ridges  and  hills  in  sections  25  and  36. 
The  deposit  in  this  locality  has  good  thickness  and  the  coal  is  of  excellent 
quality.  In  Section  36,  on  land  of  William  McKinniss,  coal  is  mined 
for  local  use.     The  record  obtained  here  shows  the  following  rocks: 

Coal,  a  few  inches  of  cannel  coal  found  in  upper  part  of  bed  in  Ft.        In.. 

places  in  the  mine,  Qi/ato-ZatDn _ _ 3  6 

Coal,  bony _ 5 

Covered _ 62 

Sandstone _ 6 

Shale,  gray __ 2 

ShiJe,  dark,  carbonaceous,  Sharon  coal  horizon 1 

Shale,  gray,  siliceous 1 

Conglomerate,  Sharon _ _ 80 

In  Section  25,  on  land  of  John  Spanover,  the  blossom  of  the  Quaker- 
town  coal,  and  an  ore  that  occurs  frequently  above  the  coal  horizon, 
were  exposed  along  the  road.     The  measurements  of  the  rocks  follow: 

Ft.         In. 

Sandstone,  micaceous 10 

Ore,  nodular,  siliceous __  3 

Shales .' 20 

Coal  blossom,  Quakertown 1 

On  the  knob  north  of  Canter's  Caves,  on  land  of  Lawrence  Harris, 
the  Quakerto\^^^  coal  has  been  opened.  This  is  the  most  western 
exposure  found  in  southern  Jackson  Township,   and  the  coal,  where 
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observed,  was  1  foot  thick.  This  bed  has  been  mined  for  local  use 
on  the  farm  of  W.  A.  Johnson,  but  the  thickness  was  not  determined. 
The  section  given  below  was  measured  from  an  exposure  of  Quakertown 
coal  on  land  of  C.  W.  Haslett,  to  the  hollow  east: 

Ft.         In. 

Coal,  Quakertovm^ 3 

Covered 88 

Sandstones,  with  layers  of  ehales . . 10 

Shales,  sandy 15 

Shales,  carbonaceous,  with  thin  coal  bands,  horizon  of  Sharon  coal  1 

•  Clay,  light,  siliceous .-_ 1 

North  of  this  there  are  a  few  knobs  and  ridges,  whose  elevations 
are  such  that  the  horizon  is  due  on  them,  but  the  Quakertown  coal 
is  either  very  thin,  or  replaced  by  the  heavy  coarse-grained  sandstone, 
for  no  coal  of  any  considerable  thickness  was  found.  The  heavy  sand- 
stone present  on  these  ridges  is  the  same  as  that  seen  at  Richland  Furnace. 

Washington  Township. — ^The  Quakertown  coal  is  unsteady  in 
Washington  Township,  for  in  only  a  small  part  of  the  territory  the 
stratum  is  represented  by  coal  of  minable  thickness.  In  some  localities 
it  is  entirely  replaced  by  heavy  sandstones,  and  in  others  it  is  made  up 
of  bone  shales  with  thin  coal  bands.  The  tracing  of  the  Quakertown 
coal,  and  various  other  members,  from  the  Coalton  field  north  to  the 
coal  bed  found  near  the  level  of  the  Baltimore  &  Ohio  Southwestern 
Railroad,  in  sections  10  and  15,  and  from  this  point  southeast  to  the 
Quakertown  coal  in  the  Wellston  field,  shows  that  the  deposit  in  sections 
10  and  15  is  on  the  same  stratigraphic  level  as  that  of  the  Quakertown 
coal  in  the  Wellston  and  Coalton  fields,  and  that  it  is  evidently  correla- 
tive^ as  it  bears  also  the  same  general  relations  to  various  other  members 
as  does  that  of  the  known  Quakertown.  In  the  locality  specified  above, 
the  average  of  six  measurements  from  the  coal  to  the  Lower  Mercer 
ore  gives  an  interval  of  103  feet,  while  the  average  for  all  the  measure- 
ments taken  in  the  entire  Quakertown  field  gives  an  interval  of  102 
feet  from  the  known  Quakertown  coal  to  the  Lower  Mercer  ore  or  lime- 
stone. As  near  as  could  be  determined  the  horizon  of  this  coal  bed  is 
about  30  feet  above  the  Sciotoville  clay  deposits  seen  north  of  Richland 
Furnace,  and  this  position  also  identifies  it  as  Quakertown  coal.  At 
Glen  Nell,  in  sections  20  and  21,  both  the  Sharon  and  Quakertown 
coals  have  been  mined.  A  composite  section  taken  from  here  to  the 
summit  of  the  hill  near  the  Town  House,  where  the  Black  Flint  out- 
crops, covers  nearly  the  entire  Pottsville  formation.  The  section 
given  below  shows  the  members  exposed  and  the  measurements  recorded: 

Flint,  dark,  fossiliferous,  just  below  the  horizon  of  the  Broolcville  Ft.       In. 

coal - 1 

Shale  and  covered 18 

Shale 3 

Coal  bloBSom,  7um€«fa 1 

i-G.  B.  20. 
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Pt, 


In. 


Clay,  sandy 2 

Sandstonei  soft,  micaceous 37 

Covered 


-  14 

8hale,  dark  blue 6 

Coal,  Upper  Mercer 1 

Shale,  dark,  carbonaceous 3 

Shale,  sandy 8 

Covered 4 


Sandstone 

Ore,  Lower  Mercer. 
Covered 


12 


75 


Sandstone.- 5 

Coal,  irregular,  wanting  in  places,  probably  part  of  QuakerUnm  coal     .  . 

Sandstone 3 

Sandstone  and  sandy  shale 3 

Coal,  Quakertovm,  very  irregular,  with  sandstone  cutting  into  it 2 

Shale  and  covered  ». •  61 

Sandstone,  coarse-grained _ 12 

Ore,  Sharon,  with  pebbles,  fossiliferous 

Shale,  dark,  carbonaceous 

Coal,  iSAaron J 3 

Covered 3 

Conglomerate,  Sharon _ 15 


6 

2 
6 
6 


7 
4 
1 


In  Section  16,  near  the  Primrose  School,  Sharon  coal  is  mined  inja 
small  way  for  local  use.  Along  the  road  that  leads  to  the  ridge  east 
of  this  a  blossom  of  coal  is  exposed  near  the  foot  of  the  hill  which  corre« 
lates  as  Quakertown.  The  composite  section  obtained  here,  and  given 
below,  shows  much  the  same  relations  as  that  taken  at  Glen  Nell: 

Top  of  high  knob,  and  horizon  of  Black  Flint.  Ft.        In* 

Shale  and  covered _ 20 

Coal  blossom,  Tionesto 2 

Sandstone,  massive 45 

Coal  blossom.  Upper  Mercer. 

Covered 38 

Sandstone,  massive 45 

Finger  coal  in  sandstone. 

Shale,  sandy _ 12         -. 

Sandstone,  shaly 17 

Coal  blossom  and  dark  shale,  Quakertovm  horizon  ._ 1 

Clay,  dark ~ 2 

Covered  interval,  only  approximate _ ft3 

Sandstone,  shaly,  dark  blue 4 

Coal,  bony  1  f  ..  3 

Clay,  shale  ..1 

Coal,  bony  '  ..6 

Clay,  shale  -.  2 

Coal,  bony       Sharon. s  ..  4 

Clay,  shale  ..  1 

Coal ..  6 

Clay,  shale  ..  2 

Coal 12 
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Near  the  level  of  the  railroad  track  in  Section  15,  on  the  land  of 
W.  W.  Manning,  the  coal  has  been  opened,  and  a  small  quantitj'^  of  fuel 
mined.  A  composite  section  taken  on  land  of  W.  M.  Walbum,  in 
Section  10,  shows  the  following  relations:  p^       j^ 

Ot^j  Sand  Block _.  4 

Covered... _ 17 

Orey  Lower  Mercer 6 

Shale  and  covered _ 48 

Sandstone  and  covered — 20        .1 

Sandstone 22 

Coal,  reported  thickness,  Bear  i?un   1 

Sandy  shale  and  shaly  sandstone ^— 23 

Covered : 2 

Coal  blossom,  Quakertovm 1 1 

On  land  of  W.  W.  Manning,  this  coal,  and  also  the  Lower  Mercer, 
have  been  mined  for  local  use.  The  carefully  taken  section  here 
shows  the  following  members  which  were  exposed,  and  the  intervals 
separating  them: 

Ore,  on  Black  Flint  horizon.  Pt.       Itu 

Sandstone  and  covered _ 30 

Covered 10 

Sandstone  and  covered 35 

Covered 20 

Ore,  Lower  Mercer. 

Shale  and  covered _ 27 

Coaly  Lower  Mercer _ 2  4 

Sandstone.. .., 15 

Covered _ 23 

Coal  blossom,  thickness  reported..'.. .•- 1 

Sandstone  and  covered.. 36 

Coal    ]  [18 

Clay    r  OuflAcrtou^;  reported  thickness \  ..  4 

Coal    J  [..  6 

On  land  of  S.  H.  Ogier,  in  Section  14,  the  Quakertown  coal  has  been 
opened  just  above  the  level  of  Sand  Run,  and  is  reported  by  Mr.  Ogier 
to  have  a  thickness  from  2  feet  2  inches  to  2  feet  4  inches.  A  section 
taken  there  follows:  p^       j^ 

Limestone,  Lotoer  Afercer. 1 

Covered 101 

Shale,  gray 8 

Coal,  Qiio/rertoim,  reported  thickness 2  2 

A  section  taken  from  the  Superior  Coal  Company's  Mine  No.  2, 
to  the  summit  of  the  knob  on  land  of  E.  C.  Wallace,  shows  a  number  of 
important  members  above  the  Quakertown  coal.  The  section  obtained 
is  recorded  below:  p^      j^ 

Sandstone  and  covered _ 30 

Shale 10 

Orey  Black  Flint  horiion 6 
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Ft.         In. 

Shale,  lower  part  very  foflsiliferoas 10 

CoaihloBBomf  Tionesla ..    '      6 

Sandy  clay  and  covered 3         6 

Sandstone _ 38 

Ore  nodules  and  flint,  C^pjier  if  eroer 4 

Shale,  gray 13         6 

Ck)al  bloMom ^-- ""6 

Clay,  light,  sandy _ _      2 

Sandstone,  shaly 7 

Shale,  gray —  l...      6         8 

Ore,  sandy -. _ _ 4 

Sandstone,  ferruginous 2 

Clay,  light,  sandy.  Upper  Mercer  coal  horizon 5 

Shale,  gray 4 

Sandstone,  shaly.. ._ 2         8 

Shale,  gray 10 

Ore,  Ixnoer  Mercer.. '  2 

Shale,  gray., 2         4 

Sandstone,  hght,  shaly _ 3 

Shale,  dark J 9 

Shale,  sandy  and  with  thin  coal  bands 3 

Shale,  blue 1          2 

Cannel  coal,  6haly,  Louwr  itferc^r. 10 

Clayshale _ 1 

Covered 6 

Sandstone,  with  parts  covered,  and  with  irregular  looses  of  coal  in 

lowerpart _ ,.  37 

Disconforroity. 

Shale,  dark  blue 6 

Top  of  air  shaft. 

Interval  reported J l 36 

Coal,  Quakertoum,  reported - 2          6 

In  Section  24,  on  land  of  Clyde  Foster,  the  Quakertown  coal  was 
formerly  mined  by  shaft,  and  the  Lower  Mercer  coal  has  been  opened  on 
the  hill  above. 

Coal  Township. — In  Jackson  County  the  Quakertown  coal  has 
its  maximum  development  in  Coal  and  western  Milton  townships. 
This  area  has  been  the  center  of  mining  activity  for  about  40  years, 
and,  although  the  best  of  the  field  is  practically  exhausted,  the  bed 
is  yet  an  important  asset  to  the  region,  as  it  yields  a  good  supply  of  most 
excellent  fuel.  In  Coal  Township  the  stratum  has  good  thickness  and 
continuity,  and  extends  over  practically  the  whole  area. 

In  Section  7,  near  Bierlytown,  on  the  Arthur  Howe  property, 
the  Quakertown  coal,  found  near  the  summit  of  the  hill,  and  the  Scioto- 
ville  clay,  of  good  quality,  about  45  feet  below,  have  both  been  mined. 
Below  the  latter,  black  shales  on  the  Sharon  coal  horizon  have  been 
prospected.    A  section  taken  here  follows: 

Pt.        In. 

Coal,  QtMzArertoi&Ti,  reported  thickness 1  3 

Covered-.l 31 
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Pty  .  -  In. 

Shale,  sandy,  with  thin  sandstone  layers 15-"  •   .1- 

Clay,  Hint,  good  quality,  jSciotooifle... 5        .'» 

Covered- _ 9 

Sandstone,  massive. 11 

ShUe 3 

Black  shale  and  covered,  Sharon  coal  horizon 8 

Clay  shale,  sandy,  light - - 5 

Covered _ 37 

Conglomerate,  ^Aoron _ 25 

On  the  property  of  Louis  Mapes,  in  the  central  part  of  Section  7, 
the  same  members  are  represented  as  shown  below:  p^       j^ 

Coal,  QuoAer^^nim,  reported  thickness 3 

Covered - 38 

Clay,  flint,  good  q  uality,  SciotoviUef  reported  thickness 3 

Covered-.r _ - 21 

Sandstone  with  a  few  pebbles  in  places *. 27 

Coal, /SAaron 1        .1 

In  the  southeast  comer  of  Section  7,  on  the  property  of  John  W. 
Simpson,  the  following  rocks  were  exposed  for  measurement: 

Ft         In. 

Shales,  black,  tough,  Bear  Run  coal  horizon 1 

Sandstone _ 6 

Clay  shales ...- 2 

Shales,  parts  covered - - - 6  6 

Ore,  reported  thickness _. 4 

Shale3,  gray  and  parts  covered - 21 

Coa}f  QuakerUnm 2  4 

On  the  Charles  McKinniss  land,  in  Section  6,  the  Quakertown 
and  Anthony  coals  have  been  mined,  and  the  Sciotoville  clay,  very 
flinty,  and  of  good  quality,  was  exposed  in  the  road  near  where  it  crosses 
the  stream.     A  section  here  is  as  given  below: 

Ft.         In. 

OrBt  B&udy,  Lower  Mercer..^ ' 4 

Shale  and  covered 13 

Ore,  kidney 2 

Shale 10 

Limestone,  ZiOtrer  Jlfercer _ ..  6 

Shale _ _ .-.- - 1  6 

Coal  blossom 2 

Clay,  light,  plastic _ 2 

Covered •  18 

Sandstone.. 4 

Shale -      1 

Coal  blossom,  Louder  If  ercer _ 1 

Clay,  shale,  light _ _ 3 

Sandstone  and  covered _ 18 

Covered _ ..: ^ _ 13 

Shale _ 24 

Coal,  Qiuikertown 2  6 

Covered __ 4 


.••     • 


r     •      •     • 


102  ,  ••    I'j'.afeOIiOGY  OP  SOUTHERN  OHIO 

•    •      •  *  • 
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.•••''  •  Ft.         In. 

'^ap^lone 3 

••.      Coia 6 

'••     Clay,  plastic _ -...      4  6 

Shale,  dark 6 

Covered i_ i      8 

Sandstone 2 

Shale,  gray 1 _ ...      9 

Coal  blossom,  Anthony,  reported  3  ft.  thick  under  cover ._  6 

Covered 3 

Coal  blossom : 2 

^  Clay,  flint,  good,  iSciofot^iZ^c _ 3  6 

I 

In  Section  31,  on  the  land  of  Gilbert  Lucas,  the  Quakertown  coal 
has  been  opened,  and  is  reported  to  be  from  2  feet  6  inches  to  2  feet  & 
inches  in  thickness.  Along  this  ridge,  on  lands  of  the  abpve  meij^tione^i 
party  and  C.  W.  Haslett,  there  is  a  small  area  of  imworked  coal,  which, 
from  surface  indications,  and  reported  results  of  prospecting,  has  good 
thickness  and  value.  In  Section  30  the  QuakertoAvn  coal  is  thin  or 
wanting.  In  the  northern  part  of  Section  29  the  stratum  is  thin  and 
imsteady.  Jacob  Sells  operates  a  wagon  mine  on  his  property  in  Sec- 
tion 32.  He  reports  the  bed  in  the  territory  now  worked  to  vary  in 
thickness  from  2  feet  5  inches  to  3  feet  2  inches,  and  to  average  2  feet 
8  inches. .  The  coal  here  is  i>f  excellent  quality.  The  Lower  Mercer 
limestone  is  found  on  the  summit  of  the  high  hill  west  of  his  residence, 
and  the  interval  to  the  coal  somewhat  above  the  average,  is  127  feet. 

On  the  Sells  property,  on  the  hill  south  of  the  pike,  he  reports 
that  in  a  part  of  the  area  cannel  coal  makes  up  the  upper  part  of  the 
stratum,  and  locally  the  entire  bed  is  cannel  coal  of  superior  quality, 
which  in  some  places  has  a  thickness  of  4  feet.  This  at  present  is  ex- 
hausted, as  the  deposit  was  local,  not  carrying  in  force  even  to  the  adjacent 
properties.  In  the  same  section  south  of  this,  at  the  railroad  mine 
of  the  T.  J.  Evans  Coal  Company,  the  stratum  is  reported  in  places 
to  be  very  thin,  while  in  other  parts  of  the  mine  it  thickens  to  3  feet. 
In  Section  8,  at  the  mine  of  the  Jackson  Hill  Coal  Company,  the  interval 
from  the  coal  to  the  Lower  Mercer  limestone  on  the  knob  north  is  115 
feet  by  aneroid  measurement. 

In  Section  4  most  of  the  coal  area  is  practically  exhausted,  but 
small  amounts  are  yet  mined  for  local  use.  On  land  of  Samuel  Richard 
the  coal  measured  2  feet  11  inches,  which  is  about  the  general  thickness 
of  the  Quakertown  bed  found  in  the  large  mines  formerly  operated 
in  the  region.  The  field  near  Coalton  formerly  yielded  a  large  supply 
of  coal,  but  the  quantity  produced  at  present  is  small.  In  Section  33, 
on  land  of  John  F.  Shook,  the  section  obtained  and  given  below  shows 
the  interval  from  the  Quakertown  coal  to  the  Lower  Mercer  limestone: 

Ft.         In. 

Limestone,  Louder  Afercer.  - _ 1 

Shale  and  covered _.. 30 
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Ft.         In. 

Sandstone  with  parts  covered _ 64 

Shale  with  parts  covered. _ 13         6 

Cos},  Quakertovm 2  6 

A  small  wagon  mine  is  operated  on  land  of  W.  R.  Hamilton,  in 
Section  28,  where  the  coal  measured  2  feet  6  inches  in  thickness.  The 
stratum  is  reported  to  vary  from  1  foot  8  inches  to  2  feet  8  inches.  North 
of  this,  at  the  mine  of  the  Buckeye  Coal  Company,  which  is  nearing 
exhaustion,  the  coal  measured  2  feet  6  inches.  The  coal  in  this  locality 
is  reported  to  vary  from  2  to  3  feet,  but  to  average  about  2  feet  6  inches. 
The  heavy  sandstone  above  forms  the  roof  of  the  mine  in  places.  Along 
the  road  in  the  western  part  of  Section  27  this  sandstone  was  found 
lying  close  above  the  coal,  and  in  local  areas  replacing  it.  The  dis- 
donforqiiity  notbd  at  the  base  of  this  sandstone  seems  to  account  for  the 
unsteadiness  of  the  coal  northward,  as  the  deposit  is  wanting,  thin, 
or  broken  into  benches,  with  irregular  sandstone  partings.  In  Section 
34  a  few  mines  are  yet  operated,  but  the  main  body  of  coal  is  exhausted. 
Here  the  continuity  and  thickness  of  the  bed  are  very  good,  as  they 
are  also  to  the  south  in  Section  3. 

The  Quakertown  and  Bear  Run  coals  were  seen  on  the  property 
of  M.  H.  Harrison,  in  Section  8,  Coal  Township,  where  both  have  been 
mined.     The  relation  is  as  given  below: 

Pt.         In. 

Coal,  Bear  Run,  reported  oannel  with  fissile  shale 2 

Covered _ 19 

Shale,  blue _ _ _ 4 

Ore,  kidney _ ..  3 

Shale,  blue 6 

Ck)al,  Quiikertoum.. 3 

The  coal  in  the  Chapman  mine  measured  from  2  feet  6  inches 
to  3  feet  4  inches.  In  the  Glenroy  area  the  Quakertown  coal  has  an 
average  thickness  of  3  feet  4  inches,  with  a  max  mum  of  4  feet  and  a 
minimum  of  2  feet  6  inches. 

In  the  southeastern  part  of  the  sect'on  the  coal  thins  and  becomes 
bony,  while  south  of  this,  in  Lick  Township,  it  disappears  completely. 
A  composite  section,  taken  along  the  road  from  near  Young  America 
FiuTiace,  north  to  the  summit  of  the  hill  near  the  house  of  R.  L.  Channell, 
in  Section  10,  shows  the  following  members  and  the  condition  of  the 
Quakertown  coal: 

Ft.         In. 

Shale - __ _._ _ 4 

Coal  blossom,  Upper  Mercer  or  Weftater  Block _ 6 

Clay _ 2          6 

Shale _ 8 

Coal  blossom. 

Clay   shale.. _. 1          6 

Shale 5 


104  GEOLOGY  OP  SOUTHERN  OHIO 

Ft.         In. 

Ore,  Lower  Mercer  ^ , 5 

Shale,  sandy,  bine 12 

limestone,  fossiUferous.  1  [..6 

Shale,   dark >  Ijcwer  Mercer \    1  6 

Limestone,  fossilif erous.  j  [    1        . . 

Shsle,  blue _ 3 

Covered _ _ - 7 

Coal  blossom,  Z/Ou^er  ilfercer 3 

Shale,  dark 1' 

Shale,  gray 1  9 

Covered 12 

Shale- and  .covered  _ 8 

Coal  blossom _ 1 

Clay 6 

Shale,  dark  carbonaceous _. 1  6 

Clay  shale,  light 3 

Sandstone,  shaly 11 

Shale,  blue 13 

Covered 4 

Sandstone 4 

Shale - - 8 

Coal,  cannel  nature. 

Bear  Run , ^ 


oiiaic,  oauujr,  wibu  vnv  uuu 

^  '^"y  1  Quakertaum. 
Coal,  good   J 


11 

1 

11 


Shale,  dark -.-. 

Coal,  blocky,  bituminous..  , 

Sandstone _• 4 

Shale 10 

Coal  blossom _.     ._  3 

Shale,  blue,  sandy 3  9 

Sandstone,  shaly,  plant  marked 1  3 

Shale,  sandy,  with  ore  nodules _ 5        10 

4 
9 

Clay,  bluish,  sandy ___ 1  6 

Ore,  irregular  kidney 6 


In  the  southern  parts  of  sections  11  and  12  the  Quakertown  coal 
is  reported  thin  and  bony,  while  in  sections  1  and  2  the  available  supply 
is  not  large.  In  sections  35  and  36  the  bed  is  reported  to  have  excellent 
thickness,  but  at  present  the  mines  are  worked  out.  In  Section  26 
the  Superior  Colliery  Company  still  operates  its  No.  3  mine,  but  the 
future  supply  is  relatively  small.  At  present  there  is  one  railroad 
mine  which  still  has  a  small  undeveloped  territory  in  Section  25. 

Milton  Township. — From  Coal  Township  the  Quakertown  coal 
extends  eastward  into  Milton,  and  in  fact  it  is  reported  that  the  best 
of  the  entire  field  in  Jackson  County  was  that  4)art  originally  worked 
in  the  vicinity  of  Wellston,  where  the  bed  has  a  regular  thickness  of 
about  4  feet.  The  coal  in  this  area  has  excellent  quality,  and  is  now  ex- 
hausted, except  small  blocks  left  in  the  old  mines  where  the  cover  is 
shallow,  or  the  dip  such  as  to  cause  trouble  from  water.  As  the 
Quakertown  coal  extends  eastward  from  Wellston,  there  is  a  general 
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gradual  thiiming  of  the  stratum,  but  no  drill  records  defining  the  eastern 
border  of  the  field  were  obtained.  From  reports,  the  southern  ex- 
tension of  thick  coal  is  within  the  northern  half  of  the  township.  Future 
drill  work  may  locate  other  small  areas  in  the  eastern  part  of  the  county. 
The  Brown  Coal  Comptoy  operates  a  small  railroad  mine  n©rth  of 
Wellston,  in  Section  31,  Milton  Township,  but  no  record  of  the  strata  was 
obtained.  In  sections  6  and  7,  the  bed  is  pro-ctically  exhausted,  and  the 
mines  abandoned.  The  Domestic  Coal  Company  operates  a  mine  in 
Section  32,  north,  where  the  following  measurements  were  obtained: 

Ft.         In. 

limeetone,  Fcm/croiw 6 

Coal  blossom,  CZorion.. ^ 4 

Clay  and  shale __ .-      5        ..  . 

Coal  bloeaom,  Brookville 2  6 

Clay  and  covered -      8  6 

Covered 17 

Sandstone 5 

Covered... .* 38 

Sandstone -.: 11 

Coal,  Upper  Mercer * 6 

Sandstone 20         6 

Sandstone,  shaly 10 

lAmesUyue,  Lower  Mercer 1 

Covered 4 

Top  of  shaft. 

Shaft  depth 87 

ssss } «— {.'  -i 

The  thickness  of  the  coal  is  reported  to  vary  from  2  feet  6  inches 
to  3  feet  10  inches.  At  the  mine  of  the  Wellston  Colliery  Company, 
in  Section  5,  the  average  thickness  of  the  bed  is  2  feet  6  inches.  The 
coaJ  in  this  mine  is  reported  to  vary  in  thickness  from  1  foot  10  inches 
to  3  feet.  The  quality  of  the  fuel  is  very  good.  In  Section  8  good 
blocks  of  coal,  which  were  left  by  the  unsystematic  way  in  which  the 
mines  were  formerly  operated,  are  reported  to  be  present,  while  in 
sections  17  and  18  some  imdeveloped  territory  is  found.  A  drill  test 
made  in  the  eastern  part  of  Section  18  by  the  Superior  Colliery  Company 
shows  that  the  Quakertown  coal  has  good  volume  in  this  locality,  as 
it  is  3  feet  2  inches  thick.  In  Section  33  a  composite  section,  taken 
from  the  No.  12  mine  of  the  Superior  Colliery  Company,  to  the  hill 
west,  and  given  below,  shows  the  most  important  members  from  the 
Lower  Kittanning  to  the  Quakertown  coal: 

Summit  of  ridge.  Ft.       in. 

Covered 5 

Ore,  kidney _ ..          2 

Shale  and  shaly  sandstone _ 19 

CobI  hloBBomf  Lower  KUianning _ 2 


IfK 
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>^  -* 


'"C  _• 


V  - 


y^ 


Ft. 

CIsy  and  covered 15 

ShaJeaod  shuly  sandstone 8 

Ore,  irregular,  Perrijerout 

Lunesione,  Ferrijerouif  with  parts  covered _ 8 

Coal  bloMom,  Clarion 4 

Clay,  sandy 5 

Sandstone,  slialy 10 

Covered... *. 4 

Coal  blosBom/^roo^to^ .. 

Light  clay  and  clay-bond  sandstone 7 

Sandstone 5 

Covered 6 

Shale,    sandy 7 

Shale  with  ore  nodufes 

ffliale _ .. 

Coal,  shaly,  Ticneata 

Clay,  light,  plastic 2 

Sandstone,  shaly 2 

Ore,  sandy,  nodular .. 

Sandstone,  massive,  soft,  cross-bedded 51 

Top  of  shaft. 

Sandstone _ 10 

Coal,  Upper  Mercer i  1 

Sandstone,  shaly _ _ 7 

Inter  val._ _ _ 147 

SS.}'^'*" {-i 


In. 


6 
6 


4 
8 
6 


6 


2 

6 


.V 

I 


Mr.  Richard  Samuel,  Jr.,  reports  the  coal  in  the  Wainright  mine 
of  the  Maynard  Coal  Company  to  vary  in  thickness  from  1  foot  8  inches 
to  3  feet  8  inches,  but  to  average  2  feet  2  inches.  The  quality  of  the 
coal  here  is  very  good,  and  the  stratum  is  quite  free  from  bone  or  shaly 
partings.  South  of  the  above,  in  Section  9,  at  the  No.  9  mine  of  the 
Superior  Colliery  Company,  the  measurements  obtained  are  given 
below: 

FU 

Coal  blossom,  cannel,  Tioneala _ 1 

Coyered 24 

Coal  blossom... 

Clay 1 

Covered ^ 6 

Ore,  Upper  Mercer, 

Covered - 59 

Top  of  shaft. 

Inter\'al - --  138 

Qoslj  Quakertawn __ 2  8 

The  bed  in  this  mine  is  reported  to  vary  in  thickness  from  1  foot 
10  inches  to  4  feet,  but  to  average  about  2  feet  6  inches.  There  are 
local  rises  or  rolls  in  the  floor  of  the  mine,  upon  the  summits  of  which 
the  coal  thins.     The  mine  of  the  Elk  Fork  Coal  Company,  in  Section  3, 


In. 


6 
6 
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is  the  most  eastern  mine  working  the  Quakertown  coal.     The  record 
obtained  here  is  as  follows: 

Ft.        In. 

Ore,  Upper  Mercer _-_ - 4 

Shale,  sandy ^  2 

Coslj  Upper  Mercer __ 1  6 

Sandstone,  fihaly _ - - - 5        .-   . 

Top  of  shaft. 

Sandstone  and  covered -1 25 

IJjneatonef  Lower  Mercer 1 

Shale _ - 7 

Ck)aL _ 4 

Interval 89 

Coal,  Quakertovm 2  3 

In  this  locality  the  thickness  of  the  coal  is  quite  constant,  varying 
only  from  2  feet  2  inches  to  2  feet  4  inches,  and  the  quality  is  excellent. 
South  of  this,  m  Section  10,  the  Quakertown  coal  is  also  present  in 
good  volume,  as  the  drill  record  furnished  by  the  Superior  Colliery 
Company  shows  3  feet  of  good  coal,  underlain  by  1  foot  of  bone  coal. 
A  record  also  furnished  by  the  Superior  Colliery  Company  shows  the 
general  condition  of  the  Quakertown  coal  in  Section  13.  The  driller's 
log  follows: 

Ft.         In. 

Surface _ _ 19 

Limestone,  [Ferriferous] 16 

Shale 4 

Coal,  [Clarion] 4 

Clay 4 

Shale,  gray. _ _ 6 

Sandstone _ 27 

Shale 8 

Coal,  [Tionesta] 1  6- 

Clay 3 

Shale,  gray _ ' 18  6 

Sandstone.- _ 36 

Shale,  gray.__ _.. 26 

Shale 3 

CoaX,  [Lower  Mercer] _ 6 

Clay. 2 

Sandstone _ 59  6 

Shale,  light _ 14 

Shale,  dark _ 1 

Clay.. _...       2 

Sandstone _ 36 

Shale. [ _ 1  9 

Coal,  Quakertoum 4 

Clay _ 8 

Terms  in  brackets  were  supplied  by  the  writer. 
Near  the  head  of  Rich  Run,  in  Section  12,  a  shaft  was  sunk  for 
the  Quakertown  coal,  but  no  records  or  information  concerning  it  were 
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ji.^M.    Sf>uth  of  this  there  has  been  some  testing  by  the  core  drill, 
?>^t  xiie  records  Wf're  not  obtained. 

Economic  Value 

T\iH  Qfiakcrtown  coal  is  an  asset  of  importance  to  Jackson  County, 
Vjt  xL*:  \}f'd  haM  yielded  during  more  than  40  years  of  mining,  a  greater 
r»rr*rTi'i*;  than  any  othcT  member,  far  surpassing  that  of  the  Sharon 
f:f/iid,  iuj  rirrarest  rival.  Wellston,  Coalton,  and  the  villages  adjacent, 
ow*:  thijr  ri*yf  to  the*  Quakerto\\Ti  coal,  which  has  also  been  an  im- 
ly/rtjxiii  tfU'Xor  in  tlie  development  of  Jackson.  Although  the  best 
'/  tfj:  fif'ltl  in  praciirally  exhausted  the  knowTi  area  of  thin  coal,  averag- 
jx-lf  )f^^.x%t'U  2  and  3  feet,  is  at  least  10  square  miles,  and  future  drill 
work  may  exUmd  this  ar(»a,  or  reveal  outlying  pockets.  The  average 
V.i/khfM  of  the  h<*d  in  tli(»  six  mines  now  operating  east  of  Wellston 
»  2  f':':t  0  .ijchrs. 

'J  tut  (^uakiTtown  bed,  although  it  may  be  thin,  has  several  features 
iri;i/:h  aid  eonhidcrahly  in  its  mining.  The  stratum  is,  with  few  excep- 
iujsthf  itU'iiU  coal,  i.  <».,  it  is  seldom  broken  by  bony  or  shaly  partings, 
9uA  t'Vi^u  wlK-re  these  an;  present  tliey  lie  either  on  the  top  or  the  bottom 
f/f  the  iU'inmii,  ho  they  may  be  separated  without  difficulty.  Sulphur 
#»jjcrKions  or  bands  are  not  common.  Owijig  to  these  features  the 
UiiuiA  f'j}iil  in  clean  and  bright,  and  thus  it  goes  into  the  market  in  good 
i'^ju<iiiuni.  The  rr^of  material  is  usually  a  thick  tough  shale,  although 
in  a  few  localities  it  is  sandHtone.  This  shale  forms  a  safe  roof,  and  allows 
a  high  percentage;  of  the  total  coal  to  l)e  mined.  The  mines  are  seldom 
troubhfil  with  draw  slate  or  horsebacks,  but  rolls  or  local  dips  are  oc- 
casionally encounterc^d.  The  floor  material  is  a  rather  hard  siliceous 
clay,  which  makers  a  good  footing  for  posts  and  pillars,  and  does  not 
work  up  itimly  into  plastic  mud  along  the  haulways.  No  tests  were 
made  of  this  clay,  l>ut  from  general  appearance  it  is  fitted  for  light 
and  buff  building  brick.  Where  the  coal  is  thin  about  2  or  3  feet  of 
this  clay  is  removed  from  the  main  haulwaj's,  and  it  may  be  used  with 
some  economy  for  c(Tamic  products,  for  at  present  the  cost  of  mining 
it  is  a  direct  loss.  The  high  quality  of  the  coal,  the  freedom  from 
partings,  and  the  character  of  the  roof  and  floor,  enable  the  Quaker- 
town  bed  to  be  mined  at  a  low  cost,  even  where  the  stratum  is  thin. 

In  general,  the  mines  at  present  are  worked  by  the  single  entry 
system,  and  the  rooms  turned  from  the  cross  entries.  Induced  cir- 
culation of  air  is  produced  by  fans.  The  coal  is  cut  both  by  hand  and 
machines,  but  in  most  of  the  larger  mines  the  latter  method  is  used. 
The  electric  machines  in  general  use  are  Jeffery,  Morgan-Gardner, 
and  Goodman.  The  coal  is  gathered  by  mule  power,  except  in  the  mine 
of  the  Elk  Fork  Coal  Company,  where  storage  battery  motors  are 
used  very  successfully.  This  motor,  designed  and  patented  by  C.  K. 
Davis,  does  away  entirely  with  mule  power,  and  is  constructed  to  gather 
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coal  in  low  workings.  The  mine  foreman  reports  that  the  motor  is 
very  reliable,  and  able  to  do  a  large  amount  of  work  at  a  low  cost  per 
ton  of  coal.  In  all  the  large  mines  the  main  haulage  is  by  motors;  the 
t3i)es  in  general  use  are  JefiFrey,  Morgan-Gardner,  and  Westinghouse, 
The  railroad  mines  in  operation  in  1914  were  as  follows: 

Name  of  Mine.  Name  of  Operator. 

ArmstioDg Armstrong  Coal  Company,  Jackson. 

Crescent .Evan  Roberts. 

Chapman 

Grace \  Chapman  Coal  Company. 

Springfield.. 

Buckeye.- 

Jackson  Hill \  The  Enmia  Coal  Company. 

Emma  No.  2 

Bat's  Nest Glen  Roy  Coal  Company. 

Hurd  Shaft. C.  A.  Sloan  Coal  Company. 

^^^^^  S^"  ? 1 T.  J.  Evans  Coal  Company,  Coalton. 

Victor  No.  4 J 

Hurd  Slope. Harper  Coal  Company. 

Twin-Ada Twin-Ada  Coal  Company. 

Rowe.^ Rowe  Coal  Company. 

Rhodes.. Rhodes  Coal  Company. 

Album Album  Coal  Company,  Wellston. 

Elk  Fork Elk  Fork  Coal  Company. 

R.  &  W ...R.&  W.  Coal  Company. 

Domestic The  Domestic  Coal  Company. 

Milton  No.  1.. MUton  Mining  Company. 

Superior  No.    3 

Superior  Colliery  Company* 


Superior  No.    4 

Superior  No.    9 

Superior  No.  12 

Colliery The  Wellston  Colliery  Compahy. 

Price W.  A.  Go6line&  Company,  Toledo. 

Wainright The  Maynaid  Coal  Company,  Columbus. 


A  brief  description  of  some  of  the  mines  in  the  region  follows: 
The  T.  J.  Evans  Coal  Company  operates  a  level-free  mine  about 
one  mile  west  of  Coalton.  About  25  men  are  employed,  and  the  out- 
put is  about  70  tons  per  day.  The  coal  is  hauled  by  mule  power, 
but  the  pumps  and  fans  are  operated  by  steam.  They  are  driving 
their  main  entries  westward  into  new  territory.  In  this  region 
coal  is  also  hauled  to  the  cars  by  wagon  from  the  Jacob  Sells 
and  other  small  mines.  The  Buckeye  mine  of  the  Emma  Coal  Company, 
located  in  Section  28,  Coal  Township,  is  nearing  exhaustion.  It  is  a 
level-free  mine,  using  mule  power  for  hauling  the  coal,  and  steam  only 
for  running  the  fans  and  pumps. 

Between  Coalton  and  Jackson  tliere  are  several  mines  still  in 
operation,  some  of  which  have  imdeveloped  territory,  while  others  are 
only  drawing  pillars  in  old  workings.  The  Emma  Coal  Company  is 
drawing  pillars  from  its  Jackson  Hill  mine  in  Section  8.     The  Price 
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jnine  kjH  W.  A.  Gosline  &  Company,  in  the  same  Bection  south  of  this, 
is  praMrticalhr  abandoned.  The  Grace  and  Hurd  Shaft  mines,  in  Sec- 
tion 10,  are  working  mainl}'  in  old  territory,  but  report  large  blocks 
of  unworked  coal.  The  level-free  Chapman  mines,  in  Section  9,  report 
some  UBWoriced  territory.  The  Armstrong  Mid  Crescent  mines,  in 
Sf^ion  10,  Lick  Township,  have  undeveloped  territory,  but  the  coal 
is  somewhat  bony. 

The  coal  in  the  mines  east  of  Coalton  and  near  Glenroy,  although 
they  are  located  in  worked  territorj',  is  not  yet  exhausted.  Owing 
to  the  uns3'stematic  way  in  which  the  field  was  originally  mined  large 
quantities  of  coal  are  available  from  the  old  works  and  from  isolated 
blocks  of  solid  coal  which  were  left  for  various  reasons.  The  annual 
tonnage  of  the  Twin-Ada  mine,  which  is  located  in  the  heart  of  th(»  original 
Quakertown  field  in  Jackson  County,  18  about  10,000  tons.  The  fuel 
is  of  exceptional  purity,  and  the  b(»d  has  an  average  thickness  of  3 
feet  4  inches.  This  company  reports  that  it  has  yet  a  solid  block 
of  coal  with  an  area  of  25  acres,  In  sides  heavy  pillar  coal  in  many 
acres  of  old  works.  The  No.  4  mine  of  the  Superior  Collier>'  Companj^, 
located  in  Section  1,  Coal  To^viiship,  has  good  areas  of  undeveloped 
territory  in  sight,  and  many  pillars  in  the  old  part  of  the  mine  which 
will  also  furnish  large  quantities  of  fuel.  The  mine,  which  is  a  shaft  96 
feet  in  depth,  has  a  daily  capacity  of  200  tons,  and  is  situated  on  the 
Cincinnati,  Hamilton  &  Dayton  Railway.  The  coal  bed  is  from  2  to  4 
feet  in  thickness,  but  it  has  an  average  measurement  of  about  3  feet. 

West  of  Wellston  two  railroad  mines  are  in  operation.  The  No. 
3  mine  of  the  Superior  Colliery  Company,  in  Section  26,  Coal  Township, 
has  a  daily  capacity  of  200  tons.  The  coal  varies  from  2  to  4  feet  in 
thickness.  The  best  of  this  field  is  largely  exhausted.  Both  mines 
are  reported  to  ha\x  are^is  of  thin  coal  which  will  last  for  several  years. 

The  main  body  of  Quakertown  coal  at  present  lies  east  of  Wellston. 
•The  BrowTi  Brothers  operate  a  small  shaft  mine  just  north  of  the  town, 
but  the  area  is  small  and  the  coal  thin.  In  Section  32,  Milton  Township, 
the  Domestic  Coal  Company  operates  a  shaft  mine  connected  by  switch 
to  the  Detroit,  Toledo  &  Ironton  Railway.  The  mine  is  equipped 
with  modern  mining  machinery',  and  has  a  capacity  of  300  tons  per  day. 
They  report  60  acres  of  unworked  territory  ahead,  and  the  present 
workings  are  not  yet  exhausted.  The  bed  in  this  locality  has  good 
thickness,  and  the  coal  excellent  quality.  The  mine  of  the  Wellston 
Colliery  Company  is  located  in  Section  5,  and  comiected  by  switch 
to  the  Cincinnati,  Hamilton  &  Dayton  Railway.  The  mine  is  electrically' 
equipped,  using  electricity  for  lighting,  hauling,  and  cutting.  The 
pumps,  fans,  and  hoisting  machinery  are  run  by  steam.  They  report 
a  good  area  of  thin  coal,  and  a  block  of  thick  coal  ahead. 

The   Wainright  mine,  operated  by  the  Maynard   Coal  Company, 
is  located  in  Section  4,  and  connected  by  switch  to  the  branch  of  the 
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Detroit,  Toledo  &  Ironton  Railway.  The  mine  is  equipped  with  modem 
machinery.  They  report  a  good  area  of  coal  averaging  about  2  feet 
2  inches  in  thickness,  and  also  a  block  of  thick  coal  almost  3  feet  6 
inches  in  thickness.  The  Superior  No.  12  mine  of  the  Superior  Colliery 
Company  is  located  in  Section  33;  ai^d  connected  by  switch  to  the 
Detroit,  Toledo  &  Ironton  Railway.  The  mine  is  equipped  with  in- 
clined and  shaker  screens,  Mitchell  dump,  steam  hoist,  Jeffrey  electric 
cutting  machines,  and  Morgan-Gardner  motors.  The  coal  is  gathered 
by  mule  power.  The  capacity  of  the  mine,  when  rimning  full,  is  300 
tons  per  day.  They  report  an  area  of  coal  averaging  about  2  feet  6 
inches  in  thickness,  sufficient  to  last  for  a  number  of  years. 

The  mine  of  the  Elk  Fork  Coal  Company  is  located  in  Section  3, 
Milton  Township,  and  on  the  branch  line  of  the  Detroit,  Toledo  & 
Ironton  Railway.  The  equipment  is  modem  and  the  mine  more  care- 
fully managed  than  any  other  in  the  region.  Storage  battery  motors 
instead  of  mules  are  used  here  for  gathering  the  coal.  The  output 
is  about  100  tons  per  day.  The  bed  here,  although  thin,  is  very  uniform, 
ranging  from  2  feet  2  inches  to  2  feet  4  inches,  and  the  coal  is  of  excellent 
quality.     The  area  ahead  is  reported  large. 

The  Superior  No.  9  mine  of  the  Superior  Colliery  Company  ia 
located  in  Section  9.  The  shaft,  138  feet  deep,  is  equipped  with  steam 
hoisting  machinery.  Steam  is  used  also  for  the  pumps  and  fans.  The 
hauling  and  cutting  is  done  by  electricity,  but  the  gathering  by  mule 
power.  The  stratum  in  this  locality  varies  considerably  in  thickness. 
The  mine  foreman  reports  the  bed  to  expand  from  2  feet  10  inches  to 
4  feet,  but  to  average  about  2  feet  6  inches.  He  also  reports  a  large 
area  ahead,  the  boundaries  of  which  are  not  definitely  known.  This  is  the 
most  southern  mine  east  of  Wellston. 

The  quality  of  the  Quakertown  coal  ranks  it  as  one  of  the  very 
best  domestic  coals  in  this  state,  and  on  a  par  with  the  best  of  those 
in  West  Virginia  and  Pennsylvania.  On  accoimt  of  its  merit,  it  has 
long  enjoyed  a  wide  reputation  in  the  western  and  northern  market?, 
and  has  commanded  the  highest  prices.  With  few  exceptions,  the  bed 
is  free  from  shale  and  clay  partings,  and  from  pyrite  nodules  and  bands. 
It  mines  clean,  and  on  standing  discolors  but  little,  as  the  amount  of 
pyrite  and  clay  present  is  very  low.  There  is  also  only  a  small  amount 
of  "mother  coal"  in  the  stratum  which  differs  in  this  respect  from  the 
Allegheny  coals  in  the  region.  It  is  a  free  bumilig  coal,  igniting  readily, 
but  producing  good  heat  and  lasting  quite  well.  It  bums  freely  from 
the  time  lighted  until  consumed.  The  amount  of  smoke  produced  is 
low,  considering  the  amount  of  volatile  matter  contained.  For  domestic 
use  one  of  its  leading  features  is  that  it  produces  practically  no  soot  and 
it  was  formerly  sold  on  the  market  as  sootless  coal.  In  this  respect 
it  is  much  superior  to  the  Allegheny  coal  of  the  region.  Owing  to  the 
purity  of  the  coal,  it  is  somewhat  tender,  and  does  not  withstand  ship- 
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'Viax.*r:<ywii  must  be  claased  as  one  of  Ohio's  very  best  coaJs.    The 
y.'w  f::.;  hir  and  ash  contents,  &nd  the  free  burning  and  sootless  qualities, 


vith  high  heating  value,  make  it  a  standard  domestic  coal 
ip-^-pXt.  «::rpRafi6<ed.  Owing  to  the  superior  quality  of  the  Quakertown 
*XA^  \zjh  cr^^npetition  to  dislodge  it  from  the  market  has  been  very 
k/r^T..  &nd  reports  have  been  circulated  that  the  field  is  exhausted,  but 
\:iA  «tA*^nw^t  is  far  from  the  fact,  since  the  known  unworked  areas 
'/*sriiy  the  affirmation  that  many  millions  of  tons  of  this  valuable  fuel 
af»-  yf-x  available. 

KIDNEY   ORE 

'  In  the  region  north  of  Jackson  there  is  found  an  unsteady  deposit 
of  ki/lnf'3'  ore,  which  occurs  above  the  horizon  of  the  Quakertown  coal 
and  b^low  that  of  the  Bear  Run.  It  was  formerly  mined  by  stripping 
along  the  outcrop  for  smelting  in  the  old  charcoal  furnace.  The  bed 
iij  U-st  represented  in  the  northern  part  of  Lick  and  the  southern  part 
of  Coal  townships,  although  it  was  found  occa*sionally  at  other  places 
in  the  county.  The  ore  is  of  the  limonite  tjrpe  along  the  outcrop,  but 
where  un weathered  under  heavy  cover  it  is  a  carbonate.  The  following 
section,  taken  on  the  property  of  Mrs.  J.  G.  McKittrick,  in  Section  17, 
Lick  Township,  shows  the  position  of  the  ore  with  reference  to  the 
Quakertown  coal: 

Pt.  In. 

Ore,  kidney _ _  4 

Shales,  and  covered _ 25 

Coal,  QuakeHoum 2  6 

On  land  of  John  W.  Simpson,  in  Section  7,  Coal  Township,  the  kidney 
ore,  with  both  the  Bear  Run  and  Quakertown  coals,  was  seen.  The 
section  taken  and  given  below  established  its  relation  with  reference 
to  the  coals: 

Ft.         In. 

Shale,  dark,  carbonaceous,  fissile,  Bear  Run  coal  horizon. 1 

Sandstone _  ._          6 

Clay  shale 2 

Shale  and  covered. _ _ 6          6 

Ore,  kidney,  reported  thickness 4 

Shale,  gray,  part  covered _.  21 

Coal,  Quakertown^  reported  thickness 2          4 

In  Section  25,  Jackson  Township,  on  land  of  John  Shannon,  the 
kidney  ore  and  the  blossom  of  the  Quakertown  coal,  were  exposed 
along  the  roadside.     The  measurements  taken  follow: 

Ft.        lia. 

Ore,  kidney,  sandy 3 

ShalteB 20 

Cavkl  hloBBom,  Qtuikertown 1 

The  bed  is  too  thin  and  unsteady  to  be  of  any  considerable  value 
"t  present,  but  it  had  more  value  during  the  early  days  of  iron  making 
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in  Jackson  County.  At  times  the  stratum  is  of  some  aid  in  tracing 
the  coal  horizons  found  above  and  below  this  deposit.  No  fossils  were 
noticed  in  the  ore,  but  no  particular  attention  was  paid  to  this  feature. 

BEAR  RUN    COAL 

The  next  member  in  the  ascending  scale  worthy  of  attention  is 
the  Bear  Run  coal,  which  is  found  from  20  to  35  feet  above  the  Quaker- 
town  coal,  or  from  45  to  80  feet  above  the  Sciotoville  clay,  but  the  latter 
interval  averages  about  60  feet  in  Jackson  County.  Although  wanting 
in  many  localities  the  bed  can  be  traced  with  some  degree  of  certainty 
from  Scioto  County  northward  through  Jackson  into  Vinton. 

In  the  area  above  drainage  in  this  county  the  Bear  Run  coal  is 
best  developed  in  local  districts  in  Hamilton,  Scioto,  and  Lick  townships, 
although  the  member  is  found  also  in  Jefferson,  Franklin,  Liberty, 
Coal,  and  Washington.  In  the  latter  townships  the  bed  is  generally 
thin  and  often  wanting.  A  marked  feature  of  the  member  is  the  varia- 
bility in  character  of  the  materials  that  make  up  the  deposit.  It  may 
be  represented  by  cannel  or  bituminous  coal,  black  band  ore,  bone 
shale,  or  almost  any  combination  of  the  above.  A  fossiliferous  zone, 
which  is  of  some  aid  in  tracing  and  correlating  the  member,  is  found 
closely  associated  with  the  coal.  In  the  Dever  Valley  Lingula  tighti 
occurs  in  great  numbers  m  the  shale  that  forms  the  roof  of  the  coal, 
and  northeast  of  Jackson  it  is  found  in  the  black  band  ore  or  bone 
shales,   which   are   directly  related  to  the  coal. 

Stratigraphy 

On  Bear  Run,  in  the  northern  part  of  Bloom  Township,  Scioto 
County,  the  Bear  Run  coal  has  good  thickness,  and  has  been  worked  for 
many  years.  This  productive  area  extends  northward  into  Jackson 
County,  and  is  of  some  importance  in  the  Dever  Valley,  where  it  fur- 
nishes the  local  fuel  supply. 

Hamilton  Township. — In  Section  37,  Hamilton  Township,  the 
Bear  Run  coal  has  been  mined  on  land  of  S.  B.  Gilliland,  and  the  Scioto- 
ville clay  was  seen  near  the  Valley  School  on  the  property  of  Delmer 
Dever.     The  section  taken  is  as  follows: 

Ft.         in. 

Shales,  dark  blue,  lower  part  fossiliferous _ _ 10 

CocA,  Bear  Run 1  4 

Shales,  sandstones  and  covered 78 

Clay, fUnt,  reported  thickness  I  ^^^t;^ /  7        .. 

Clay,  "pink  eye" _../  \    5 

When  the  region  was  visited  the  Bear  Run  coal  was  being  mined 
on  land  of  E.  C.  Gilliland,  in  Section  26,  where  the  following  relations 
were  noted: 

Ft.        In. 

Ore,  Upper  Mercer,  thickness  of  lumps  seen  on  outcrop .-     -.  4 

Covered _ 15 
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Vt  la. 

Ore,  SamtBlodb,  thickness  on  outcrop...... 8 

Covered 1 126 

Coal,  Famfu<en,  reported  thickness. 1  3 

Shales,  and  covered.. 21 

Coal,  Bear  iSun,  1  to  8  inches  upper  part  cannel 2  6 

In  Section  24,  on  the  land  of  H.  H.  Stevenson,  the  Bear  Run  coal 
has  been  mined  by  stripping,  and  just  above  it  the  Vandusen  coal  was 
worked  in  a  small  way  by  entry.  Mr.  Samuel  Stevenson  reports  the 
Bear  Run  coal  to  be  from  1  foot  6  inches  to  1  foot  10  inches  in  thickness, 
and  the  Vandusen  to  vary  from  1  foot  6  inches  to  2  feet  2  inches  in 
thickness,  and  both  coals  to  be  of  good  quality.  The  Bear  Run  coal 
lies  just  above  a  sandstone,  which  in  some  localities  thickens  and  re- 
places the  coals.  This  sandstone  is  highly  cross-bedded,  and  in  parts 
of  southern  Jackson  County  changes  to  a  series  of  thin  to  medium- 
bedded  flaggy  sandstones  with  shales  intervening.  Here  the  two  coal 
beds  are  quite  close  together.     The  section  obtained  is  recorded  below: 

Ft        In. 

Shale,  gray,  sandy 6 

Shale,  dark  blue,  sandy 1 

Coal,  Vandusen 1          8 

Clay,  siliceous,  dark 1          6 

Shale  and  covered 13 

Shale,  dark,  fissile _ ..          6 

Coal,  Bear  i^un,  reported  thickness 1       .6 

The  Bear  Run  coal,  with  the  ores  above,  were  noted  on  land  of 
Henry  Comer  in  Section  35.  The  following  measurements  were  re- 
corded : 

Ft.         In. 

Coal  hloeaom,  Tionesta  or  No»  Sb „      1 

Covered 25 

Ore,  Upper  Mercer  or  Big  Red  Block,  thickness  from  lumps  seen  ....  6 

Covered 17 

Ore,  Sand  Block 3 

Covered 45 

Ore,  Lotver  Mercer  OT  Little  Red  Block,  lumps  seen 2 

Covered 35 

Sandstone 5 

Shale,  blue,  tough 6 

Coal,  Bear  Run 1  8 

A  good  exposure  of  the  deposit  was  obtained  on  the  land  of  Edward 
Toppins,  in  Section  25,  where  It  was  being  benched  near  the  base  of 
the  hill.     The  section  follows: 

Ft.        In. 

Co&l  hlosaom,  Tionesta 1 

Covered _ 40 

Ore,  Sand  Block,  ^ 4 

Covered - - 133 
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ft  In. 

Shale,  blue 10 

Shale,  blue,  tough,  lower  part  fossiliferouB 2 

Coal,good I                                                            f    1  7 

Coal,  bony _ [  Becar  Run s  ..  3 

Shale,  black,  carbonaceous.  J                                                             [  .  _  6 

Near  the  head  of  the  Dever  Valley,  in  Section  24,  the  Maxville 
limestone  is  found  in  the  bed  of  the  stream  on  the  land  of  Amos  Canter, 
and  about  20  feet  above  this  on  the  Joseph  Woods  property  the  Bear 
Rim  coal  has  been  mined.  A  section  from  the  limestone  to  the  summit 
of  the  hill  to  the  east  is  given  below: 

Pt.         In. 

Oref  Upper  Mercer  or  Big  Red  Block 4 

Covered 13 

Ore,  <SamJ  B^.A;,  very  fossiliferous - -  4 

Covered 27 

Ore,  smsJllddney  B,  Lower  Mercer  OTlAUle  Red  Block.  ^ ..  1 

Clay,  Ught :..       1 

Shales  with  parts  covered - 12 

Sandstone 1 

ShaleSjSandy 7 

Sandstone,  light,  fissile ._ 1 

Shales,  dark,  tough,  part  fissile 1 3  6 

Sandstone,  light,  soft 3         4 

Sandstone,  dark,  soft... 1 

'  Coal  blossom,  Lotoer  Jlfercer 8 

Clay,  plastic,  dark 1  6 

Shales  and  thin  bedded  nodular  sandstones 6 

Shales  and  covered 10 

Irregular  band  of  iron  carbonate  nodules... *  ..  6 

Shales 6  6 

Shales,  sandy _ 17 

Shales,  dark,  very  carbonaceous,  VanduMn  coal  horizon 6 

Shales,  sandy 13         6 

Shales,  dark,  tough 3 

Coal,  Bear  Run^  3  to  4  inches  cannel  coal  reported  in  upper  part..      1  1 

Shales  and  covered 14  6 

Sandstone^  shFly 3 

Sandstone,  irregular,  ferruginous... 1 

Clay  shales,  light  greenish 3 

limestone  with  flint  and  iron  ore,  Harrison 1 


MaxviUe I   I         ? 


{J 


limestone,  gray.. 

limestone,  reported  below  .  /  '*"****'•*•*' ^  7         q 

Along  the  Little  Scioto  River,  north  of  the  Dever  Valley,  the 
horizon  of  the  Bear  Run  coal  is  made  up  of  thin  and  medium-bedded 
flaggy  sandstones.  The  coal  was  not  found  exposed  at  any  point. 
This  was  the  case  also  on  Bucklick  and  Little  Bucklick  creeks. 

Scioto  Township. — On  Sugarcamp  Creek  the  Bear  Run  coal 
thickens  again,  and  has  been  worked  at  a  few  places.  Near  Grahams- 
ville,  in  sections  26  and  27,  Scioto  Township,  the  thin  blossom  of  the 
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Bear  Run  coal,  the  Sciotoville  clay,  Jackson  Sand  Block  ore,  and  Van- 
dusen  coal  are  exposed.     The  section  is  as  follows: 


Ft. 

Ore^  kidney _ 

Shales,  part  sandy 27 

Ore,  kidney 

Shales,  sandy 7 

Covered 6 

Shales _ 2 

Coal,  \andugen... _ 

Sandstone,  argillaceous 3 

Sand»ione,  light _ 3 

Ore,  sandy  1  f    1 

Shales >   Jackson  Sand  Block |     1 

Ore,  sandy  j  [  ., 

Sandstones,  flaggy _ 6 

Shales... _ 26 

Coal  blopsom,  Bear  Run _. 

Clay,  pbstic,  dark 1 

Scales 6 

Sandstone,  plant  marked,  ferruginous _ 1 

Shales 16 

Flaggy  sandstone,  shales  and  covered 13 

Coal  and  bone  shales • _ 2 

Clay,  light,  sandy _ _ 1 

Shales _ 1 

Thin  sandstones  and  shales 2 

Sandstone,  ferruginous _ 

Shales,  blue 

Coal,  Anthony 

Clay,  light,  plastic,  with  some  "pink  eye" 

Clay  shales,  dark 

Clay  shales  and  covered 

Coal _ 

Clay,  flint,  sand}^ 

Covered _. ._ __ _.     20 

Conglomerate,  Sharon _ _ 10 


Scioioirille . 


4 
3 
5 


Ia. 

4 

3 
9 


6 

6 

2 
5 
6 


4 

6 


6 


7 
5 
1 
4 

8 

1 
6 


In  Section  26,  on  land  of  Jehiel  Haley,  the  Anthony  coal  was  found 
in  digging  a  well,  and  on  the  hill  north  of  this  the  Vandusen  coal  has 
been  opened.  To  the  west  of  this  the  Bear  Run  coal  has  been  mined 
on  land  of  A.  A.  Rehs.  The  Bear  Run  coal  has  also  been  mined  on  the 
property  of  John  Miller,  in  Section  22.  South  of  the  Fairview  School,  in 
Section  23,  the  interval  from  the  Bear  Run  to  the  Vandusen  coal  is  short. 

In  Section  11,  on  the  isolated  hill  west  of  the  Portsmouth-Jackson 
road,  the  Bear  Run  coal  has  been  mined  on  land  of  Oliver  M.  Mercer, 
and  the  Jackson  Sand  Block  ore  on  that  of  Garrett  Brothers.  The 
ore  and  coal  openings  are  some  distance  apart,  so  the  section  following 
is  not  very  accurate: 


Ft. 

Ore,  seen,  Jackson  Sand  Block,  sandy > --       4 

Sandstone _ 8 


In. 
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Ft.         In. 

Shale,  dark 2 

Coal,  Sear  Aun,  reported  thickness _ 2 

Covered * _ 80 

Sandstone,  shaly^ _ 8 

Covered . . _ 5 

Conglomerate,  jSAoron. 6 

East  of  the  above  several  mines  have  been  worked  on  land  of 
William  Martin,  where  the  Bear  Run  coal  is  reported  1  foot  10  inches 
thick. 

Near  the  residence  of  J.  M.  Broyles,  in  the  western  part  of  Section 
12,  this  coal  has  also  been  mined  for  local  use.  The  Bear  Run  coal 
goes  under  cover  along  Buckeye  Creek  on  the  land  of  William  T.  Inman, 
where  it  has  been  stripped  in  the  creek  bed.  The  interval  to  the  Little 
Red  Block  ore,  or  Lower  Mercer  horizon,  is  as  given  below: 

Ft.         In. 

Ore,  Louder  Afercer  or  Li(^  i^  jB2ocA;,  fossiliferous  .. , 4 

Covered 88 

Coal,  Bear /2un,  reported  thickness 1        10 

On  the  branch  of  Salt  Creek  that  heads  south  of  the  furnace  of  the 
Jackson  Iron  &  Steel  Company,  the  Bear  Run  coal  is  represented  by 
dark  carbonaceous  shales,  with  occasional  pockets  of  thin  coal.  Near 
the  head  of  the  stream,  on  land  of  J.  M.  Johnson,  Section  12,  Scioto 
Township,  these  dark  shales,  with  thin  coal  bands,  are  well  exposed 
in  the  creek  bed,  and  the  Lower  Mercer  ore  is  found  on  the  hill  to  the 
west.     A  composite  section  taken  here  is  as  follows: 

Ft.         In. 

Ore,  Lower  Mercer^  very  fossiliferous,  may  be  derived  from  weath- 
ering of  Lower  Mercer  limestone 5 

Covered __ 34 

Clay  and  sandstone,  light 4 

Covered 3 

Shales,  gray 10 

Shales,  sandy 6 

Covered _ ,  5 

Shales. _ 2 

Coalblossom 1 

Clay,  sandy 1..  2 

Shales,  gray,  sandy _ 3 

Shales,  dark,  tough 1 

Shales,  blue _ __  7 

Covered 27 

Sandstone,  flaggy 6 

Shales,  dark,  carbonaceous,  with  thin  coal  bands,  Becar  Run  coal 

horizon _ 3 

Farther  down  the  stream,  in  Section  1,  on  land  of  T.  A,  Henderson, 
a  composite  section  is  as  given  below: 

Ft.         In, 

Ore,  ZxnoerAfcrccr,  fossiliferous-__ --  6 

Covered _ 86 
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Pt.         In. 

Ore, /ocA^tfon  iSand  B^it,  reported  thickness 1 

Covered-- 8 

Carbonaceous  shales  with  thin  coal  bands,  Bear  Run  coal  horizon, 

reported  thickness ^ 2  4 

Shale 8 

Sandstone,  flaggy 24 

Covered .  5 

Coal,  cannel  nature,  Quakertown,  reported  thickness ..  6 

Lick  Township. — South  of  Jackson,  in  Lick  Township,  the  Bear 
'  Run  coal  horizon  is  well  marked,  but  it  carries  coal  of  good  quality  at 
only  a  few  places.     In  Section  31,  on  land  of  H.  Hunsinger,  the  car- 
bonaceous shale  on  the  horizon  was  exposed  as  follows: 

Pt.         In. 

Ore,  Jackson  Sand  Block,  reported  thickness 2 

Covered 23 

Bone  shales,  jBear  i?ixn  coal  horizon 2 

Covered 30 

Coal,  cannel  nature,  Quakertoum,  reported  thickness.. ^ _.  4 

In  the  eastern  part  of  Section  31,  on  the  land  of  J.  J.  McClung, 
the  coal  has  been  mined  in  a  small  way  where  it  is  2  feet  thick.  The 
maximum  thickness  of  the  coal  in  this  locality,  reported  by  Dr. 
McClung,  is  as  follows: 

Ft.  In. 

Coal,  good  quality _ 1  8 

Shale,  black,  hard ..  2 

Coal,  dense,  high  ash 2  6 

The  Bear  Run  coal  has  been  prospected  at  several  places  south 
of  the  deposit  on  J.  J.  McClung's  land,  but  the  bed  is  represented 
mainly  by  black  carbonaceous  shales.  A  composite  section  on  lands 
of  F.  H.  and  James  Mayhew  is  as  given  below: 

Ore,  Lower  Mercer.  Ft,        la. 

Covered 13 

Shales,  gray i 8 

Shales,  blue,  tough _ 6 

Coal 1 

Shales,  gray,  sandy.  _ 7 

Coal,  part  cannel,  Lou?er  Mercer 1  6 

Clay  shales 2  6 

Shales _ _ 13 

Sandstone 24 

Shales,  sandy 3 

Coal,  bright  |  [  ..         11 

'   Vandusen <  ..  3 

J  U-      1 

Clay  shales,  blue,  sandy « 1  6 

Shales,  sandy 5 

Covered _ 19 

About  place  of  Bear  Run  coal  seen  across  hollow. 


Clay  shales  - 
Coal 


1  5 

>    Bear  Run 


6 
5 
4 
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East  of  Jackson,  in  Lick  Township,  the  Bear  Run  coal  thickens,  and 
has  been  opened  at  a  number  of  places.  In  Section  21,  on  land  of 
D.  D.  Evans,  an  entry  was  driven  some  distance  into  the  hill  to  de- 
termine the  character  of  this  coal.  The  structure  of  the  deposit  reported 
by  Mr.  Evans  is  as  follows:  „^       , 

•^  Ft.         In. 

Shale.-. : 35 

Ck)al,  part  cannel ]  [    1  8 

Bone  shale,  tough,  fissile...  I   ^^  ^^^ ..  8 

Ore,  black  band |—        10 

Bone  shale,  tough,  fissile...  J  [..4 

Southwest  of  the  above,  on  the  property  of  Reuben  W.  Swift,  the 
section  obtained  in  a  mine  is  as  given  below :  p^       j^ 

Ore^  Lower  Mercer _.  4 

Covered _ 1     74 

Shale 4 

Coal,  cannel,  good . 

Coal,  cannel  nature 

Bone  shale,  fissile.. 

Shale,  black,  carbonaceous. 

In  the  same  section,  north  of  the  Baltimore  &  Ohio  Southwestern 
Railroad,  on  the  property  of  Simon  L.  David,  both  the  Bear  Run  and 
Quakertown  coals  were  exposed  on  the  outcrop.  The  section  measured 
follows:  ^      i„ 

Ore,  black  band,  i^ith  thin  coal  bands  1  f  . .  6 

Coal,  bituminous \  Bear  Run <  ..  7 

Bone  shale J  [    1 

Shale 1 

Sandstone _ 3 

Covered 11 

Sandstone,  shaly 5 

Coal,  weathered,  QuaA;ertoi^m 1 

Near  the  Crescent  mine,  in  Section  16,  the  Bear  Rim  coal  is  ex- 
posed, and  the  section  showing  the  interval  is  as  given  below: 

Pt.  In. 

Ore,  black  band,  fossiliferous.  1                                                           [  . .  4 

Coal,  bituminous [  Bear  Run |  .,  8 

Bone  shale J                                                         I --  .      ^ 

Shales  with  parts  covered 23  8 

Coal,  part  bony,  QtM]/:«rtoi/;n 2  6 

The  Bear  Run  coal  was  exposed  along  the  stream  north  of  Young 
America  Furnace.  A  composite  section  east  of  the  residence  of  Mrs. 
J.  Butts  shows  the  following  members: 

Ore,  horizon,  LoiDer  Mercer.  Ft.        in. 

Covered - .- 13 

.    Limestone ..  ]  f ..        10 

Shale >  Lower  Mercer - |    2  2 

Limestone ..  11.. 


•-<iyTr 


;r* 


Lj^ 


"-V 


•♦  • 


•Si 
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Beor  Run. 


Ft. 

Covered 37 

Coal  blossom... 1 

Clay  shale .• 4 

Sandstone  and  covered 11 

Sandy  shale  with  thin  sandstone 7 

Shale,  dark'. _ 4 

Coaly  cannel  nature 

Shale 

Coal,  cannel 

Ore,  black  band,  fossiliferous. 

Coal,  bituminous 

Sandstone 4 

Shale- - 10 

Coal  blossom 1 -. 

Shale,  blue,  pmdy ^ i-_-4-__--.. *  3 

Shaly  sandstone,  plant  marked.^ __ I t i  .  1 

Shale,  sandy,  with  carbonate  ore  nodules .. 5 

9°»|''««y—    Xouakerloum.. 
Coal,  good J 

Clay,  bluish,  sandy 

Ore,  irregular  kidneys 


In. 


9 
2 
2 
3 
4 


3 
9 
3 
10 
4 
9 
6 
5 


In  Section  8^  on  land  of  M.  H.  Harrison,  the  Bear  Run  coal  has 
been  opened.  The  deposit  is  reported  to  be  about  2  feet  in  thicknesSy 
and  the  coal  to  l)e  of  the  cannel  type.     The  section  taken  follows: 

Ft.         In. 

Coal,  Bear  Run,  cannel  nature,  reported  thickness 2 

Covered 18  9 

Shale,  blue _ 4 

Ore,  kidney _.  3 

Shale,  blue _ 6 

Coal,  Qmkertown _.  3 

Coal  and  Washington  To%^n8hip8. — In  northern  Coal  and  in  Wash- 
ington townships  the  Bear  Run  coal  is  largely  replaced  by  the  heavy  sand- 
stones found  above  the  Quakertown  bed.  In  the  creek  bed,  in  the  hollow 
north  of  the  No.  3  mine  of  the  Superior  Collier}'^  Company,  Section 
23,  Washington  Township,  irregular  lenses  and  bands  of  coal  were  seen 
in  the  sandstone.  The  coal  lies  just  above  the  line  of  disconformity 
between  the  sandstone  and  the  shale  below^,  and  evidently  represents 
the  Bear  Run  coal  in  a  broken  and  unsteady  condition.  The  irregular 
lenses  are  about  40  feet  above  the  Quakertown  coal.  North  of  this,  the 
coal,  in  much  the  same  condition,  w^as  noticed  at  several  places,  but  in  a 
few  localities  it  is  regularly  bedded.  In  Section  10,  on  land  of  W.  W.  Mann- 
ing, the  following  record  was  obtained,  which  shows  the  position  of  the 
Bear  Run  coal  with  reference  to  the  Quakertown  and  Lower  Mercer: 


Ore,  Ltncer  Mercer.  Ft. 

Shale  and  covered ._ 27 

Coal,  Lower  Mercer . 2 

Sandstone 15 


In. 

4 
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Pt.  In. 

Covered 23 

Coal,  Bear /Sun,  reported  thickness 1 

Sandstone  and  covered 36 

CoaL- I  -  .  [18 

Clay  shale.  >  Quakeriovmf  repoTted  thickness -{  .,  4 

Coal ]  [..  6 

The  blossom  of  the  Bear  Run  coal,  about  1  foot  in  thickness,  was 
noticed  at  other  places  in  this  locality. 

Extent 

The  extent  above  drainage  of  the  Bear  Run  coal,  where  of  suffi- 
cient thickness  for  mining  at  present,  even  in  a  small  way,  is  confined 
to  a  few  areas  more  or*  less  restricted.  The  most  southern  field  of 
Bear  Run  coal  in  Jackson  County^is  foundta  the  Dever  Valley  in  Hamil- 
ton Township.  The  best  of  this  field  extends  eastward  from  near  the 
Valley  School  to  where  it  goes  under  cover  near  the  Hamilton-Jefferson 
line.  The  thickness  varies  from  1  foot  to  2  feet  6  inches,  with  an  average 
of  nearly  1  foot  10  inches.  South  along  Tattle  Creek  it  is  thin  or  want- 
ing, since  oft^n  the  deposit  is  replaced  by  massive  sandstones.  Along 
the  Little  Scioto  River  north  of  the  Dever  Valley  this  coal  is  also  thin 
or  wanting.  It  is  not  known  whether  the  coal  extends  eastward  under 
heavy  cover  as  no  drilling  has  been  done  in  the  region.  The  next 
area  noted  where  the  Bear  Run  coal  has  any  considerable  thickness 
is  in  sections  22  and  23,  Scioto  Township.  The  thickness  in  this  small 
field  is  from  1  foot  6  inches  to  2  feet.  This  area  apparently  extends 
northward  across  the  main  ridge  to  the  head  of  Buckeye  Creek  in  sec- 
tions 11  and  12,  where  the  thickness  of  four  exposures  measures  from 
1  foot  8  inches  to  2  feet.  In  the  valley  of  the  small  stream  south  of  the 
furnace  of  the  Jackson  Iron  &  Steel  Company  the  deposit  is  represented 
by  carbonaceous  shales  with  thin  coal  bands,  and  is  of  no  importance. 
In  the  eastern  part  of  Section  31,  Lick  Township,  there  is  a  small  area: 
in  which  some  good  coal  has  been  obtained.  South  and  east  of  this, 
where  exposed,  it  is  thin  or  bony.  Another  area  is  along  the  Baltimore  & 
Ohio  Southwestern  Railroad  from  near  Jackson  to  Young  America  Furnace. 
In  this  area  the  thickness  and  structure  of  the  bed,  and  the  character  and 
quality  of  the  coal,  are  quite  variable.  Three  openings  showed  a  thick- 
ness of  1  foot  10  inches  of  good  coal.  The  area  extends  northward  into 
Coal  Township,  but  is  quite  restricted,  for  in  northern  Coal  and  Wash- 
ington townships  the  bed  is  largely  replaced  by  massive  sandstones. 

Economic  Value 

The  Bear  Run  coal,  in  the  Dever  Valley,  has  been  worked  in  a  small 
way  for  many  years,  and  is  mined  at  present  for  a  part  of  the  local 
fuel  supply.  Although  the  deposit  is  thin,  the  coal  is  of  excellent 
quality,  and  the  mining  conditions  good,  as  the  roof  is  a  tough  shale 
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and  the  floor  a  sandy  clay.  The  stratum  consists  mainly  of  only  one 
bench,  in  the  upper  part  of  which  is  found  from  1  to  8  inches  of  cannel 
coal.  The  mining  has  been  confined  to  coal  along  the  outcrop,  or 
reached  by  short  entries,  so  the  supplj'  for  local  consumption  yet  avail- 
able will  last  for  years. 

The  next  field,  extending  from  the  head  of  Sugarcamp  Creek  to 
that  of  Buckeye  Creek,  has  been  worked  at  a  few  places  where  the  coal 
has  a  thickness  of  about  2  feet.  The  structure  of  the  bed  is  much  the 
same  as  that  in  the  Dever  Vallej",  part  tending  towards  the  cannel 
type,  and  the  quality  of  the  coal  is  excellent  for  domestic  use,  as  it  be- 
longs to  the  high  volatile  free-burning  class.  The  area  of  the  workable 
field  south  of  Jackson,  from  the  indications  of  the  exposures  noted, 
is  very  small.  The  coal  has  good  volume  on  lands  of  McClung  and 
Farrar,  where  it  has  been  mined  by  entries.  The  available  supply  is 
largely  exhausted. 

The  Bear  Run  coal  in  the  field  along  the  Baltimore  &  Ohio  South- 
western Railroad,  northeast  of  Jackson,  has  b(K»n  opened  or  worked  at 
only  a  few  places,  as  the  deposit  is  thin  and  variable,  and  as  the  Quaker- 
town  coal  adjacent  to  the  ngion  is  easily  obtained  at  present.  The 
deposit  is  made  up  of  caimel  coal,  bituminous  coal,  bone  shale,  and 
black  band  ore,  or  some  combination  of  the  above.  The  thickness  of 
the  strata  and  the  order  of  sequence  changes  from  place  to  place,  thus 
making  the  mining  somewhat  difficult  and  uncertain..  The  maximum 
thickness  of  good  coal  measured,  part  of  which  is  cannel  or  of  a  cannel 
nature,  was  about  2  feet.  The  tough  shale  or  sandstone  forming  the 
roof,  and  the  carbonaceous  shale,  clay  shale,  or  sandstone  forming  the 
floor  of  the  stratum,  are  thus  of  such  character  as  to  give  safety  and  yield 
in  mining.  The  associated  black  band  ore  is  sufficiently  rich  in  iron 
to  be  of  value  to  the  local  furnaces  for  metallurgical  use.  Tests,  which 
are  reported  satisfactory,  have  bee^n  made  of  the  bone  shales  for  their 
utilization  as  pigments  for  mineral  paints. 

The  quality  of  the  Bear  Run  coal  in  the  Dever  Valley  field  is  ex- 
cellent. It  is  free-burning,  low  in  sulphur  and  ash,  and  has  good 
heating  qualities.  The  character  of  the  coal  is  sho^^Ti  by  an  anaU^is 
of  a  sample  from  land  of  Enoch  Canter,  Section  24,  Hamilton  Tox^nship, 
which  is  as  follows:* 

Specific  gra\'ity 1.298 

Combined  water 8.55 

Ash.  white 5.20 

Volatile  matter 25.25 

FLxed  carbon 61.00 

Total 100.00 

Sulphur. 0.5S 


^GfriL  Surv.  of  Ohio.  Rep.  for  1870,  p.  157. 
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The  analysis  of  a  sample  from  near  Jackson  Fmnaee,  Section  34, 
shows  the  following  composition:^ 

Specific  gravity - 1.296 

Combined  water _    5.30 

Ash 3.10 

Volatile  matter 32.60 

Fixed  carbon 69.00 

Total ._-100.00 

Sulphur : 0.78 

Ash,  yellow. 

The  Gilliland  coal  of  southern  Hamilton  Township,  as  sampled 
by  Mr.  C.  N.  Brown,  and  analyzed  by  Professor  Lord,  shows  the  follow- 
ing constitution:^ 

Moisture 7.04 

Volatile  matter 37.89 

Fixed  carbon 44.09 

Ash 10.98 

Total _ 100.00 

Sulphur 1.19 

On  the  land  of  Mr.  Price,  Section  18,  Lick  Township,  the  Bear 
Run  coal  lies  32  feet  above  the  Quakertown,  and  is  a  cannel.  The 
analysis  of  a  sample  of  it  is  as  follows:* 

Specific  gravity 1.415 

Combined  water 2.25 

Ash.... 23.00 

Volatile  matter 34.75 

Fixed  carbon 40.00 

Total 100.00 

Sulphur 0.84 

Cubic  feet  permanent  gas  per  pound 2.19 

At  present  the  Bear  Rim  coal  is  of  some  value  locally  for  small 
domestic  supplies,  but  in  the  future,  as  the  thicker  coals  reach  exhaustion, 
this,  with  other  thin  beds,  will  becopoie  of  more  importance. 

JACKSON  SAND   BLOCK  ORE 

The  productive  field  of  the  Jackson  Sand  Block  ore  is  southwest 
of  the  town  of  Jackson,  and  includes  the  southwestern  part  of  Lick, 
the  southeastern  part  of  Liberty,  and  the  northeastern  part  of  Scioto 

»GeoI.  Surv.  Ohio,  Report  of  Progress,  1870,  p.  158. 

»Geol.  Surv.  Ohio,  Vol.  V,  page  1011. 

«Geol.  Surv.  Ohio,  Report  of  Progress,  1870,  p.  145. 
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townships.  The  deposits,  altliough  somewhat  isolated  and  irregular  in 
structure,  occur  in  the  same  general  interval  which  is  that  between 
the   Bear  Run  and   Vandusen  coals. 

Shales,  thin  to  medium-bedded  sandstones,  with  shales  inter- 
vening, massive  sandstones,  or  some  combination  of  the  alxjve  strata, 
make  up  the  interval  which  is  from  20  to  40  feet  in  thickness.  Layers 
of  the  thin  and  medium-bedded  sandstonts,  which  have  bet^n  enriched 
by  iron  compounds,  constitute  the  ore  beils.  These  deposits  may  occur 
interbedded  in  shales,  or  at  the.  top  or  well  (hn\'n  in  the  s^^ries  of  sand- 
stones, but  the  richest  beds  are  those  in  the  shales,  or  in  the  upper  part 
of  the  sandstone  series.  The  position  at  which  they  occur  in  the  interval 
varies  from  place  to  place;  thus  beds  worked  in  one  locality'  may  not 
be  on  the  same  level  stratigraphically  as  those  worked  at  another. 

'Under  heavy  cover  the  iron  is  in  the  form  of  the  carbonate,  while 
along  the  outcrop,  or  under  shallow  cover,  whtTC  the  weathering  agents 
have  been  active,  it  occurs  in  the  hydrated  oxide  forms.  The  sandstone 
strata  are  fine-grained,  ripple  marked,  more  or  U*ss  ferruginous,  and 
contain  plant  fossils.  Apparently  the  iron  compounds  were  deposited 
with  the  sands  in  shallow  basins  in  which  the  waters  were  charged  with 
iron  salts  and  decaying  organic  matter.  The  deposits,  as  a  usual  thing, 
have  a  higher  iron  content  along  the  outcrop,  or  under  shallow  cover, 
where  local  enrichment  from  percolating  water  has  taken  place. 

Stratigraphy 

The  Jackson  Sand  Block  ore  has  been  mined  on  the  land  of  Martin 
Wastier,  in  Section  26,  Scioto  To^\iiship.  The  following  section  shows 
the  strata  exposed  for  measurement: 


Ft. 


In. 

4 


Dre,  kidney __ 

Shales,  part  sandy 27 

Ore,  kidney ..           3 

Shales,  sandv . 7          9 

Covered 6 

Shales 2 

Coal,  Vandusen *  ._           6 

Sandstone,  argillaceous « 3 

Sandstone,  light 3          6 

Ore,  sandy.,  j  f    1          2 

Shales _  j'  Jackson  Sand  Block I     1           5 

Ore,  sandy _>]  [  ..           6 

Just  north  of  this,  in  the  same  section,  on  the  property  of  J.  M. 
Pierce,  the  ore  has  also  been  mined,  and  is  reported  to  be  from  3  to  4 
feet  in  thirknr*ss.  A  small  pocket  of  ore  has  been  mined  near  the  summit 
of  the  hill  on  land  of  James  I.  Garrett,  in  Section  9.     The  record  follows. 

Ft.        In- 

Ore,  Jackson  Sand  Block ^  approximate  thickness 2  6 

Sandstone,  thin  to  massive  bedded 20 


Shale 

• 1 

Ore - 

Shale * 

1 

Ore _ 

1 

Shale-. --- 

2 

Ore 

-_ 5 
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Ft.  In. 

Covered i '   80 

Conglomerate,  jSiAoron 40 

The  deposit  of  Jackson  Sand  Block  ore  on  the  property  of  John 
M.  Com,  in  Section  2,  was  being  worked  when  the  region  was  visited. 
The  ore  layers,  which  are  quite  variable  in  thickness  and  number,  are 
interbedded  in  shales.     A  section  of  the  mine  is  as  follows: 

Ft.         In. 

Shale -.      6 

Ore I                                                                                  f    1  2 

Shale \  Jackson  Sand  Block .<  ,.  11 

Ore,  solid  block  J                                                                                  (   5  10 

Another  section  in  the  same  mine,  about  100  feet  from  the  above, 
shows  the  variability  of  the  deposit,  hence  the  measurements  are  given 
below: 

Shale.                                                                                               Ft.       In. 
Ore 6 

8 
8 
6 
10 
4 

In  Section  3,  on  Thomas  Wade's  land,  the  ore  measured  2  feet  in 
thickness.  On  land  of  T.  A.  Henderson,  in  Section  1,  the  ore  was  mined 
in  a  small  way,  and  is  reported  to  be  1  foot  thick. 

In  Liberty  Township,  just  north  of  the  Com  mine,  on  land  of 
Howell  and  Jones,  Section  34,  the  Jackson  Sand  Block  ore  is  inter- 
bedded in  sandstones.     A  section  shows  the  following  relations: 

Ft.         In. 

Ore,  seeUf  Jackson  Sand  Block ._ 1 

Covered-. .•  71 

Sandstone,  mafisive _' 12 

Covered _ 18 

Sandstone,  massive 12 

Disconformity. 

Ore  nodules  and  finger  coal  in  sandstone _. 1 

Sandy  shale ._        10 

uoa  --_- I  iS^ron  coal  horizon }"  f 

Shale,  dark,  carbonaceous  J  ( ..  6 

Near  the  summit  of  the  hill  just  south  of  the  old  Hammertown 
mine,  in  Section  35,  the  ore  has  been  dug  along  the  outcrop  quite  ex- 
tensively.    A  section  is  as  follows: 

Ft.        In. 

Ore,  Jackson  Sand  Block,  TepoTied  ihickncBS 2 

Sandstones,  thin  to  massive  bedded 20 

Covered 110 

Coal,  Sharon _. - 2          6 
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In  the  southeastern  part  of  Section  35,  on  the  Johnson  farm,  the 
ore  has  been  mined  in  a  small  way  for  years.  A  measurement  showed 
2  feet  2  inches  of  ore,  but  elsewhere,  under  heavy  cover,  the  ore  is  re- 
ported to  be  6  feet  thick.  This  ore  has  been  mined  along  the  outcrop 
at  a  few  places  in  Section  25.  The  rocks  seen  on  the  Elisha  Sc\u*lock 
property  are  as  follows: 

Ft.        In. 

OrGf  Jackson  Sand  Block.^. 2 

Shale,  sandy 11 

Sandstone,  thin  to  medium  bedded  .-i 10 

Covered _ .- 46 

Shale- 6 

Sandstone,  thin  to  medium  bedded  .. 10 

CJovered — 6 

Shale 8 

Covered 22 

Coal,  Sharon, 

In  several  localities  in  the  southwestern  part  of  Lick  Township  the 
ore  has  been  mined  also  in  a  small  way.  On  lands  of  the  Jackson  Iron 
&  Steel  Company  and  Charles  Ray,  in  Section  30,  the  following  mem- 
bers  were  noted: 

Ft.         In. 

Ore,  Jackaon  Sand  Block,  thickness  reported- 2 

Shales,  sandy 10 

Sandstone  and  covered  . 36 

Covered. 4         6 

Coalf  c&nnelf  Qnakertown - .-          6 

Clay  and  covered 2 

Top  of  air  shaft. 

Covered  and  shales 59          6 

Coal,  ^^oron,  reported  thickness 3          6 

Economic  Value 

The  Jackson  Sand  Block  ore,  as  the  name  implies,  is  a  sandy  or 
siliceous  ore  with  a  blocky  structure,  as  the  beds  are  regularly  jointed. 
The  iron  content  varies  from  the  lowest  limit  used  for  ores  to  about 
45  per  cent,  but  in  the  bulk  of  the  ore  mined  it  is  from  30  to  35  per 
cent.  The  lime  and  magnesia,  often  amounting  to  several  per  cent, 
give  an  additional  value,  as  they  flux  directly  part  of  the  siliceous 
gangue  of  the  ore,  and  as  they  tend  to  promote  ease  of  fusion  of  the 
silicate  impurities.  The  phosphorus,  usually  high,  and  the  manganese 
about  normal,  make  the  ore  a  desirable  constituent  in  the  smelting 
of  foundry  iron.  An  analysis  of  the  ore  furnished  by  the  Jackson 
Iron  &  Steel  Company  is  as  follows: 

Iron,  Fe 30.66 

Silica,  SiO, 26.08 

Alumina,  AliOi 7.56 

Phosphorus,  P _._  7.87 
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MaDganeset  Mn. _      .51 

Lime,  CaO 6.16 

Magnesia,  MgO trace 

Moisture 6.00 

The  analyses  of  the  Jackson  Sand  Block  ore  given  below  were 
furnished  by  Mr.  H.  L.  Clay,  superintendent  of  the  Star  Furnace  Com- 
pany: 

No.  1  No.  2 

Iron From  25.00  to  35.70  From  23.00  to  35.50 

Silica "  21.85    "  28.50  **  24.35  "  33.00 

Alumina "  7.50    "  8.44  "  7.05  "    

Phosphorus "  .614"  .875  "  .88  "  1.09 

Manganese _ "  .49    "  .61  "  .64  "    

Lime "  2.80    "  5.45  "  .96  "  2.30 

Magnesia "  .67    "  .76    .     "  .43  "  .94 

Sulphur "  .028"  .182  "  .17  " 

No.  1.    Ore  from  Com  mine. 
No.  2.     Ore  from  Hunsinger  mine. 

The  ore  varies  from  1  to  as  much  as  8  feet  in  thickness,  but  usually 
averages  from  2  to  3  feet.-  In  some  localities  the  ore  is  interbedded 
in  sandstone,  while  at  other  places  in  shale.  So  far  most  of  the  ore  has 
been  mined  by  stripping  along  the  outcrop  where  the  overburden  is 
not  heavy,  but  the  general  conditions  for  drift  mining  are  favorable. 
Also  the  demand  by  the  furnaces  for  outcrop  ore  has  been  greater  as 
the  iron  is  in  the  form  of  the  oxide,  and  the  metal  content  usually  higher. 
There  are  large  quantities  of  this  ore  yet  available,  but  the  cost  of  mining 
and  the  low  market  value,  when  compared  to  the  siliceous  Lake  ores 
on  a  unit  basis,  have  seriously  impeded  its  utilization  at  present. 

The  gangue  is  in  such  form  that  but  little  enrichment  of  the  ore 
is  possible  by  any  of  the  common  forms  of  concentration  now  in  use. 
Washing  and  careful  selection  would  free  the  ore  from  some  deleterious 
clay  and  shale  materials  which  are  derived  from  the  roof  and_  floor, 
and  mechanically  mixed  during  the  mining  operation.  Cleaner  ores 
would  increase  both  the  market  and  market  value.  One  objection  in 
general  advanced  by  furnace  people  to  the  use  of  native  ores  is  that  the 
foreign  material  in  them  is  usually  considerable,  and  also  variable  in 
amount. 

VANDUSEN   COAL 

The  Vandusen  coal,  where  present  in  the  southern  part  of  Jackson 
County,  lies  from  15  to  30  feet  above  the  Bear  Run  coal,  and  from 
70  to  100  feet  below  the  Little  Red  Block  or  Lower  Mercer  ore,  but 
in  the  central  part  of  the  county  the  latter  interval  thins,  measuring 
usually  from  60  to  70  feet.  In  the  northern  part  of  the  county  the 
member  is  usually  wanting,  but,  when  present,  it  is  represented  only 
by  a  few  inches  of  impure  coal,  or  a  foot  or  so  of  carbonaceous  shale. 
The  Vandusen  coal  in  Jackson  Coimty  is  best  represented  in  Hamilton, 

5— G.  B.  20. 
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Scioto,  and  Franklin  townships,  where  the  average  thickness  of  the  bed 
is  about  1  foot.  It  is  found  also,  but  in  a  thin  and  unsteady  condition, 
in  Jefiferson,  Lick^  Liberty,  Coal,  and  Washington  townships.  The 
deposit,  where  present,  is  usually  very  thin,  seldom  exceeding  one  foot, 
but  the  coal  is  of  fine  quality,  and  on  this  account  it  is  mined  by  benching 
along  the  outcrop,  and  in  the  beds  of  streams  where  the  cover  is  shallow. 
At  but  one  place,  and  that  was  on  land  of  H.  H.  Stevenson,  in  the  Dever 
Valley,  was  the  bed  found  of  sufficient  thickness  to  warrant  mining  by 
drifting  at  present,  but  in  the  future  this  may  be  done.  General  sections 
showing  the  strycture  of  the  deposit  and  its  relation  to  other  members 
will  now  be  given. 

Hamilton  Township. — The  relation  of  the  Vandusen  to  the  Bear 
Run  coal  is-shown  in  the  following  section,  taken  on  land  of  H.  H.  Steven- 
son, Section  24,  Hamilton  Township. 

Ft.         In. 

Coal,  Vandusen 1  8 

Clay,  dark,  siliceous- 1 1  6 

Shale  and  covered 13 

Shale,  dark,  fissile ..  6 

Coal,  Bear /?un,  reported  thickness 1  6 

Here  the  Vandusen  coal  has  been  mined  to  some  extent  by  entry  for 
local  use.  Samuel  Stevenson  reports  the  thickness  of  the  bed  in  the  mine 
to  vaiy  from  1  foot  6  inches  to  2  feet  2  inches.  The  coal  is  of  excellent 
quality  and  the  roof  very  good.  On  land  of  E.  C.  Gilliland,  Section  26, 
Hamilton  Township,  the  Vandusen  coal  has  been  opened  but  not  worked. 
A  section  taken  at  this  place  shows  the  following  relations: 

Pt.         In- 

Ore,  Upper  Mercer  OT  Big  Red  Block ..  4 

Covered _ 15 

Ore,  Sand  Block 3 

Covered _ 126 

Coal,  Fandt««en,  reported  thickness 1  3 

Shales  and  covered 21 

Coal,  Bear  Run 2  6 

The  rocks  exposed  on  the  lands  of  Vinton  McCoy  and  Wm.  H.  Gahm, 
Section  11,  show  the  relation  of  the  Vandusen  coal  to  the  Lower  Mercer 
and  Anthony  members.     The  record  follows: 

Pt,         In. 

Coal,  Zxnper  Mercer,  reported  thickness 2          6 

Sandstone,  massive 21 

Shales 9 

Coal,  Vandusen 1 

Clay  and  shales 5 

Sandstone  with  parts  covered - -.  40 

Sandstone,  shaly,  blue,  with  shales  intervening 20        .. 

Shales,  blue 10 

Coal,  ilnZ/wwy,  reported  thickness 1          2 
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In  the  eastern  part  of  Section  1,  on  the  property  of  Marion  Vandusen, 
the  structure  of  the  bed  where  stripped  is  as  shown  below: 

Ft.        In. 

Ore,  Upper  Mercer ,-  6 

Covered 37 

Ore,  Ixnver  Mercer  or  LUtle  Red  Block --  3 

Covered-- __ 77 

Shale,  dark  blue 7 

Shale,  light  blue,  with  many  plant  fossils  well  preserved 2 

Boneshale..)    pr«J^„ (  -         6 

C!oaJ,  good-  J  \ ..        11 

The  Vandusen  coal  was  found  also  along  the  head  of  Bucklick 
Creek  and  in  Pigeonroost  Hollow. 

Franklin  Township. — In  Franklin  Township,  along  the  headwaters 
of  Fourmile  Creek,  the  Vandusen  member  has  been  stripped  at  many 
places  for  domestic  fuel.  A  section  taken  along  the  road  from  Four- 
mile  Greek  to  the  ridge  in  Section  30  shows  the  following  relations: 

Ft.        In. 

Ore,  Upper  Mercer ..  8 

Shale  and  covered 37 

Sandstone,  massive 16 

Shale  and  covered 30 

Dark  carbonaceous  shale.  Lower  Mercer  coal  horizon 3 

Covered 19 

Shale  and  covered 20 

Shale,  tough,  fissile ..  6 

Shale 5         6 

Coal  blossom,  FayuJiMen ..  6 

The  following  section,  showing  the  relation  of  the  Vandusen  coal 
to  other  members,  was  obtained  on  land  of  B.  E.  Lyons,  in  Section  18, 
Franklin  Township: 

Ft.        In. 

Ore,  Upper  Mercer ..  4 

Shales  and  covered 56 

Coal  and  covered,  ZfOtoer  Afercer.. 3 

Covered 23 

Shales 15 

Limestone,  bastard,  nodular,  blue 1 

Shales 7 

Coal,  Vandusen ..        10 

Clay,  light,  plastic ^      1 

In  Section  20,  on  the  land  of  David  Simmons,  the  Vandusen  coal 
was  exposed  in  the  bed  of  the  stream,  and  to  the  west  on  property  of 
Henry  Hughes  a  cannel  coal  on  the  Lower  Mercer  horizon  was  seen. 
The  following  composite  section  was  measured  on  lands  of  D.  C.  Colby 
and  George  Rehs,  in  sections  7  and  8,  Franklin  Township: 

Ft.         In. 

Ore,  Upper  Mercer ..  8 

Covered 18 


pj  Clay  shales. 
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Ft.        In. 

Ore,  Bandy,  Sand  Block ..  3 

Covered 40 

ShaJea 7 

Coal 8 

Covered... 60 

Shales 6 

Coal,  Van^tisen,  good ..  8 

Clay,  siliceous,  blue _ 1  6 

On  land  of  James  Mayhew,  in  Section  5,  the  following  rocks  were 
exposed: 

Ore,  Lower  Mercer.  Ft.        In. 

Covered 13 

Shales,  gray _ ^ ,      8 

Shales,  blue,  tough 6 

Coal 1 

Shales,  gray,  sandy. 7 

Coal,  Lotrer  Af€rc€r,  part  cannel _ 1  6 

Clay  shales 2  6 

Shales  and  covered _ 13 

Sandstone.. 24 

Shales,  sandy 3 

Coal,  bright  ]  f  -        11 

Vandusen {  ._  3 

I-      1 


Coal 

Scioto  Township. — Along  the  stream  east  of  Fairview  School, 
in  Section  13,  Scioto  Township,  the  Vandusen  coal  has  been  benched 
in  several  places.  A  composite  section  on  W.  T.  Plummer's  and  H.  A, 
Wykle's  land  is  as  follows: 

Ft.        In. 

Ore  J  Upper  Mercer . _.  4 

Covered 43 

Sandstone  and  covered 20 

Covered. > 14 

Coal  and  bone  shales.  Lower  Mercer  coal  horizon 4 

Covered. 9 

Shales,  gray _ 11 

Shales,  blue,  many  plant  fossils 7 

Coal,  Vandusen ._         11 

Other  Townships. — Northward  from  Jackson  in  Lick,  Coal,  and 
Washington  townships,  the  Vandusen  coal  is  scarcely  represented. 
In  most  of  the  area  the  interval  is  made  up  of  heavy  sandstones  which 
replace  the  bed,  but  even  where  shales  predominate  the  horizon  is  seldom 
marked  by  more  than  a  stain  of  coal,  with  a  thin,  siliceous  clay  below. 
The  field  of  the  Vandusen  coal  is  from  Jackson  south  to  the  Dever 
Valley,  and  from  this  point  it  extends  on  into  Scioto  County.  It  is 
best  represented  in  Franklin,  Scioto,  and  Hamilton  townships. 
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Economic  Valv^ 

The  Vandusen  coal  is  of  but  little  importance  at  present,  as  a 
source  of  fuel  supply  for  the  bed  is  thin,  seldom  exceeding  one  foot 
in  thickness,  but  the  coal  is  of  excellent  quality.  .It  is  a  bright,  dense, 
bituminous  coal,  very  free  from  shaly  bands  and  sulphur  nodules.  It 
is  an  oily  coal,  tending  somewhat  towards  the  cannel  types,  and  bums 
with  a  free  open  flame.  The  dense  nature  of  the  coal,  with  that  of  the 
shales  above,  protects  it  from  the  weathering  agencies,  so  the  stratum 
is  found  in  good  condition  where  only  a  few  feet  of  cover  exists.  On 
this  account  it  is  benched  along  the  outcrop  and  in  the  beds  of  streams. 

Along  the  headwaters  of  Little  Scioto  River  north  of  Mabee,  and 
along  those  of  Fourmile  Creek,  where  the  bed  is  best  developed,  it  fur- 
nishes a  part  of  the  local  fuel  supply.  The  deposit,  where  one  foot 
thick,  will  produce  about  750  pounds  coal  per  square  yard  of  surface. 
The  roof  of  the  coal  in  most  places  is  a  heavy  deposit  of  shale,  well 
suited  for  ceramic  purposes,  but  the  floor  is  either  a  sandstone  or  a 
siliceous  clay  having  no  special  value.  The  bed  is  too  thin  to  be  mined 
alone  successfully  by  drifting,  and  the  associated  materials  are  not 
of  enough  value  to  warrant  this  method.  The  main  value  of  the  Van- 
dusen coal  lies  in  the  fact  that  it  may  furnish  a  small  local  supply  of 
good  fuel  in  a  region  where  the  other  coals  are  also  thin  or  bony. 

LOWER   MERCER   COAL 

The  Lower  Mercer  coal,  in  only  a  few  localities  in  Jackson  County, 
is  of  sufficient  thickness  and  purity  for  utilization,  as  the  member  is 
more  often  wanting,  or  represented  by  a  series  of  carbonaceous  shales 
with  thin  coal  bands.  The  position  of  the  Lower  Mercer  coal  in  the 
southern  part  of  the  county  is  from  35  to  55  feet,  with  an  average  of 
45  feet  below  the  Lower  Mercer  or  Little  Red  Block  ore.  In  the  north- 
ern part  of  the  county,  where  the  Lower  Mercer  limestone  is  also  present, 
the  coal  is  separated  from  the  limestone  by  an  interval  of  about  25  feet. 
It  lies  directly  or  only  a  few  feet  below  the  Boggs  ore,  but  the  latter 
is  seldom  found  in  Jackson  County. 

On  the  Lower  Mercer  coal  horizon  there  are  several  coal  strata 
that  are  closely  related,  for  they  were  laid  down  during  a  continuous 
but  more  or  less  interrupted  swamp  period,  in  which  a  very  irregular 
series  of  thin  coals,  highly  carbonaceons  shales,  carbonate  ores,  and 
siliceous  clays,  inter-stratified  with  thin  shales  and  sandstones,  were 
deposited  over  a  wide  area.  A  coal  stratum  observed  on  this  horizon 
in  one  locality  may  not  be  the  same  as  that  found  on  the  horizon  in 
another  place  only  a  few  miles  distant,  but  both  coals  belong  to  the  same 
general  deposition  period.^  In  fact,  several  coal  beds  occur  in  this 
interval  which  is  only  a  few  feet  in  thickness. 

The  Lower  Mercer  coal  extends  from  the  Ohio  River  across  eastern 
Scioto  and  western  Lawrence  counties,  and  then  across  central  Jackson 
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County  to  central  Vinton.  It  was  not  traced  farther  north.  In  Jack- 
son County  the  Lower  Mercer  coal  is  found  in  parts  of  Hamilton,  Scioto, 
Franklin,  Lick,  Coal,  Milton,  and  Washington  townships,  but  it  is  best 
represented,  however,  in  parts  of  Hamilton,  Scioto,  and  Washington 
townships.  The  member  will  be  traced  in  a  general  way  across  this 
area. 

Stratigraphy  and  Extent 

Hamilton  Township. — The  Lower  Mercer  coal  extends  across 
Hamilton  Township,  where  it  has  been,  prospected  at  several  places. 
This  coal  bed  is  shown  in  the  following  section,  taken  on  the  Joseph 
Wood  property,  in  Section  24:  p^       j^ 

Ore,  Upper  Mercer  OT  Big  Red  Block 4 

CJovered 13 

Ortj  Sand  Block,  fomhfeioyiB -.  4 

Covered 27 

Ore,  Lower  Mercer  OT  Lilile  Red  Block ,.  ..  1 

Clay,  light 1 

Shales  with  parts  covered -.  12 

Sandstone .._  1 

Shales,  sandy 7 

Sandstone,  light 1 

Shales,  dark,  tough,  part  fissile * 3  6 

Sandstone,  argillaceous,  soft,  light 3  •        4 

Sandstone,  shaly,  dark 1 

Coal  blossom,  Lotwcr  AfcrccT— ..  8 

Clay,  dark,  plastic _ 1 

North  of  this,  on  the  same  property,  Mr.  Wood  reports  the  coal, 
where  prospected,  to  be  2  feet  in  thickness.  When  visited  flQlS)  the 
Lower  Mercer  coal  was  being  mined  on  land  of  Roy  Shumate  in  Section 
2.     The  structure  found  is  as  given  below:  p^       j^ 

Shale,  blue 2        _. 

Shale,. carbonaceous,  with  thin  coal  bands  ..  ]  f ..  5 

Clay  shale,  dark >  Lower  Mercer |  ._  3 

CotJ,  good J  [1  5 

Clay.. 5 

Sandstone ;*.• 17 

Sandstone  and  covered 6 

Shale 4 

Coal,  Vandusen 1 

Scioto  Township. — In  Section  13,  Scioto  Township,  on  land  of 
W.  T.  Plummer,  the  following  section  was  measured: 

Ft.         In. 

Coal  and  bone  shales.  Louder  ilfercer 4 

Covered.. _ 9 

Shales,  gray ., 11 

Shales,  dark  blue,  part  sandy 7 

Coal,  Vandusen ..         11 

Clay,  shaly ." 1        10 
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Franklin  Township. — The  Lower  Mercer  coal  has-sbeen  opened 
on  land  of  Henry  Hughes,  in  Section  20.  In  the  northwest  comer 
of  Section  21,  on  land  of  G.  W.  Masters,  the  section  obtained  is  as  given 
below: 

Ft.         In. 

Ore,  Upper  Mercer _ _ 3 

Covered _ _ 47 

Sandstone,  massive.. _ 30 

Shale  and  covered _.     15 

Coal,  part  cannel,  Loti^er  Mercer -.  6 

On  land  of  John  Sheward,  in  the  same  section,  the  coal  has  been 
mined  for  domestic  use.  This  coal  is  also  represented  on  the  property 
of  Coiu-ad  Sheward,  Section  16,  where  the  following  record  was  taken: 

Ft.         In. 

Ore,  Upper  Mercer  OT  Big  Red  Block ._ 4 

Shales  and  covered 13 

Ore,  Sand  Block _ ..-:..;> 4 

Covered , . 23 

Sandstone,  massive 22 

Covered 8 

Sandstone _ 8 

Covered 11  6 

Coal,  canneL. 1  f  ..         10 

Shales,  dark,  carbonaceous,  thin  coal  bands  -_.  [  Lower  Mercer |    1 

Clay  shales. J  [1 

The  relation  of  the  Lower  Mercer  coal  to  the  ore  and  Vandusen 
coal  is  shown  in  the  following  section,  measured  on  land  of  James  May- 
hew,  in  Section  5: 

Ore,  Lower  Mercer.  Ft.        In. 

Covered _.     13 

Sbale,  gray _ 8 

Shale,  blue,  tough _ 6 

Coal -.  1 

Shale,  gray,  sandy 7 

Coal,  Lower  Mercer,  part  cannel 1  6 

Clay  shale. 2  6 

Shale  and  covered 13 

Sandstone _ 24 

Shale,  sandy 3 

Coal,  bright  ]  f  ..        11 

Vandusen .{  ._  3 

1 


Clay  shale.. 
Coal 


Clay  shale,  blue,  sandy. __ 1  6 

South  of  the  standpipe,  on  the  property  of  Peter  Radcliff,  in  Sec- 
tion 3,  Franklin  Township,  the  rocks  measured  are  as  given  below: 

Ft.         In. 

Ore,  Upper  Mercer __ 4 

Covered _ _ 28         4 
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Ft.         In. 

Shale 3 

UmeBtonQf  Loxoer  Mercer 8 

Clay,  shale,  light- 1 

Shale  with  parts  covered 1 22 

Shale 10 

Coal,  caxmel,  Lotver  Mercer _ 1 

Lick  Township. — In  Section  34,  Lick  Township,  on  land  x)f  W.  L. 
Brown,  the  coal  was  exposed,  while  on  the  ridge  south,  in  sections  2 
and  3,  Franklin  Township,  the  ores  and  Ferriferous  limestone  are  pre- 
sent.   The  measurements  recorded  are  as  follows: 

Limestone,  Ferriferous.                                                                            Pt.  In. 

CJovered _ _ 42 

Ore,  Black  Flint  horizon 4 

Covered _ 43 

Ore,  Upper  Mercer _ _ _ _ 3 

Covered 78 

Coal,  tough,  cannel..  ]                                                                        [  ..  8 

Shale >  Lower  Mercer s  ._  6 

Coal,  bony,  cannel...  J                                                                        [  ..  10 

North  of  the  Globe  mine,  on  land  of  E.  L.  Long,  the  Lower  Mercer 
coal  and  the  Black  Flint  ore,  which  has  been  worked  near  the  summit 
of  the  hill,  are  found.     The  section  taken  is  as  given  below: 

Ore,  Black  Flint  horizon.  Pt.       In. 

Covered 87 

Shale  and  covered 30 

Shale _.  ..          3 

Coal,  cannel,  LoftYT  3/erccr 1 

*      Covered ._ 34 

Top  of  air  shaft.  Globe  mine. 

Interval  in  shaft _ ._ 110 

Coal,  Sharon A 3          8 

A  composite  section  taken  on  the  property  of  Michael  Radcliff, 
in  Section  23,  show^s  the  relations  of  several  members.  The  thickness 
of  the  coals  was  reported  by  Mr.  Radcliff.     The  section  follows: 

Limestone,  Ferriferous^  weathered  bowlders  on  hill.  Pt.       in. 

Covered 26 

Coal,  J?rooA:viUe  (?),  reported  thickness 1          8 

Covered 15 

Ore,  B^A;  f /in/ horizon _ _ _.          4 

Covered 40          8 

Coal,  reported  thickness 1          4 

Covered 10 

Ore,  Upper  Mercer _ __  ..          4 

Covered _ _  20          8 

Coal,  (7ppcr  Afcrcer,  reported  thickness _ _  1 

Covered - 48 

Coal,  Lower  Mercer,  cannel  nature,  reported  thickness 1          3 
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In  Section  14,  on  land  of  W.  R.  Foster,  the  following  members  were 
seen: 

Ft.         In. 

Ore,  Black  Flint  hoihion. -.  6 

Covered 34 

Sandstone,  shaly _ 1 

Coal  blofisom,  7ion6«to 1 

Clay,  light,  sandy... 2 

Sandstone 10 

Ore,  Upper  Mercer ..  6 

Sandstone  and  covered 21  6 

Coal,  C/ppcr  ilferccr,  reported  thickness 1  6 

Covered 4  6 

Sandstone,  shaly 6 

Covered 2- 

Sandstone,  shaly 4 

Covered 6 

Sandstone 5 

Coal,  bituminous 1 

Covered , 40 

Coal,  Lotoer  Afercer,  cannel 1 

Coal  Township. — East  of  the  Grace  mine,  in  Section  10,  Coal  Town- 
ship, the  thin  cannel  coal  and  the  limestone  are  exposed  in  the  bed 
of  the  small  stream.     The  section  obtained  is  as  given  below: 

Ft.         In. 

Ore,  Upper  Mercer _.  4 

Covered 10 

Coal  blossom. 

Clay  shale _ 2 

Shale  and  covered _     11 

Clay  shale,  sandy 2 

Sandstone,  shaly 7 

Shale  and  covered 8  6 

Coal 6 

Clay 2 

Shale 4  7 

Ore,  Lower  Mercer ..  6 

Shale _ 3 

Covered.. _ _      5  3 

Shale,  blue _ 5 

Limestone 1  f  ..        11 

Lower  Mercer _ \    1         10 

I  1     -- 

Covered 9 

Coal,  cannel,  JLouTcr  Mercer 6 

Covered 1  6 

Top  of  shaft. 

Covered-- 97 

Coal,  Quakertovm 3 

The  Lower  Mercer  bed,  represented  by  about  one  foot  of  cannel 
coal,  was  seen  in  the  creek  bed  near  the  top  of  the  shaft  on  land  of 


Shale,  dark 

Limestone 
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R.  S.  and  J.  E.  Thompson,  in  Section  12,  Coal  Township.  The  depth 
of  the  shaft  is  reported  to  be  about  100  feet,  but  no  exact  informa- 
tion was  obtained  regarding  this.  The  coal  here  is  a  tough  cannel, 
the  same  as  that  seen  south  in  Lick  Township.  The  section  obtained 
follows: 

Ft.         In. 

Ore,  Upper  Mercer _.          4 

Covered 20 

Sandstone 3 

Coalf  Upper  Mercer ._          8 

Covered 41 

Shale.™ 10 

Cool,  Lmver  Mercer,  CBimel 11 

aay.-.. 1 

Top  of  air  shaft. 

Interval  reported,  only  approximate ,  100 

Coal,  Quakertown, 

The  coal  was  also  noticed  at  other  points  in  this  locality.  North 
of  Coalton  and  west  of  Wellston  the  bed  was  not  observed,  but  in  Wash- 
ington  Township  the  stratum  is  more  persistent  and  better  developed, 
for  at  a  few  places  it  is  mined  for  a  local  domestic  supply. 

Washington  Township. — In  Section  24,  Washington  Township, 
on  land  of  Clyde  Foster,  the  Lower  Mercer  bed  has  been  prospected 
by  entry,  but  the  coal  was  not  seen  as  the  roof  had  fallen.  The  follow- 
ing section  was  obtained: 

Ft.        In. 

Limestone,  Lotocr  Af^ccr 1 

Covered  interval,  only  approximate 20 

Coal  and  covered,  Lot(;cr  Jfcrccr 2 

Sandstone,  shale  and  covered 53 

Top  of  shaft. 

Interval  reported 26 

Coal,  QuoAertouw,  reported  thickness 2  8 

On  the  same  ridge  east  of  the  above  the  outcrop  of  the  cannel 
coal  was  noticed  at  a  few  places,  but  it  was  not  measured.  It  occurs 
also  farther  west.  Along  the  road  that  leads  west  from  Hamden,  in 
Section  13,  the  Lower  Mercer  limestone  and  coal  were  well  exposed  for 
measurement.     A  composite  section  taken  there  follows: 

Ft.         In. 

Ore  and  blue  f  ossilif erous  limestone  nodules,  Upper  Mercer 4 

Shale 4 

Shale  with  thin  ore  layers 3 

Coal  blossom ._  8 

Clay,  light 1  4 

Shale,  sandy - 4        10 

Ore,  iitegular,  kidney 2 

Sandstone,  shaly - 11 

Shale  and  covered. 8 

Clay  shale,  light  and  pink 6 

Shide  and  covered - 6         6 


Ft. 

In. 

' 

3 

1 

_  _ 

k 

10 

1 

6 

2 

1 

10 
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Ore....] 

Shale.,  f  Lower  Mercer 

Ore.... J 

Shale,  very  f oesilif erouB _. 

Shale .^ 

Limestone,  Lotoer  Mercer _ 

Clayahale 2 

-  Coal  blossom ..j..     ..  2 

Shaly  sandstone  and  covered 14 

Ore,  irregular,  Bo^^s 6 

Shale  and  shaly  sandstoae .. 3 

Sandstone _ .• ..  3 

Coa\,^Lou?er  Mercer 1  1 

A  composite  section  taken  along  the  road  in  Section  11  shows 
the  relation  of  the  Lower  Mercer  coal  to  higher  members.  The 
Measurements  taken  are  given  below: 

Ft.         In. 

Flint,  black,  fossiliferous,  Black  Flint 6 

Shale,  pink , 1 

Shale,  dark _ _ _ 16 

Shale,  gray,  sandy 14 

Sandstone,  shaly,  veiy  fossiliferous 3 


Coal 

Sandstone 

Coal 


5 
Tionesta ^  ..  6 

6 

Shale  and  covered .» 16 

Sandstone,  coarse-grained 5 

Ore,  Upper  Mercer 1 ...     ..  6 

Clay  shale,  light 1  6 

Sandstone,  shaly 14 

Ore,  kidney,  ^and  B^ocA; T    --  2 

Shale 2         4 

Coal  blossom,  r/pper  Mercer. ..  6 

Sandstone,  shaly 8 

Covered 26 

Clay  shale,  light 3        --       . 

Coal  blossom,  Lote^er  Afercer _ 1 

In  Section  10,  on  land  of  J.  C.  Reed,  the  Lower  Mercer  coal  has 
been  opened  in  the  hollow,  and  above  on  the  hill  the  blossom  of  the 
Tionesta  coal,  and  a  good  exposure  of  the  Black  Flint,  were  seen.  The 
Lower  Mercer  coal  was  reported  to  be  2  feet  2  inches  thick.  Just 
north  of  this  and  in  the  same  section,  on  land  of  Robert  Wilcox,  the 
Lower  Mercer  coal  is  mined  for  local  use.  The  bed  is  reported  to  have 
a  thickness  from  2  feet  4  inches  to  2  feet  8  inches.  The  upper  part  of 
the  stratum  is  represented  by  cannel  coal,  the  thickness  of  which  varies 
somewhat,  but  usually  averages  about  4  or  5  inches,  while  the  coal  in 
the  remainder  of  the  bed  tends  somewhat  toward  the  cannel  types. 
The  following  section  was  obtained  at  this  point: 

Pt.        In. 

Flmt  and  ore,  BfacJk  f /in/ horizon 1        ..      '  ^ 

Covered-. 24        ..       ' 
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Horixon  of  Tianesta  coal.  Ft.       In. 

Sandstone.. 23 

Covered 15 

Sandstone  and  covered 18 

Ore. 

Covered 12 

OrCf  Lofcer  Mercer __  4 

Covered ._ 18 

Shale,  dark 4 

CosAt  Lower  Mercer 2  6 

This  coal  has  also  been  mined  on  land  of  W.  W.  Manning.  The 
thickness  of  the  bed  here  is  reported  to  be  the  same  as  that  on  the 
Wilcox  property.  The  section  obtained,  and  given  below,  shows  sev- 
eral important  members  both  above  and  below  the  Lower  Mercer  coal: 

Ft.         In. 

Ore,  BtocA;  TOn/ horizon.  _ 5 

Sandstone  and  covered _ _ 30 

Covered 10 

Sandstone  and  covered - 35 

Covered ,    20 

Ore,  Lower  Mercer 4 

Shale  and  covered _ .., 27 

Coa\,  Lou>er  Mercer 2  4 

Sandstone.. _ ._ 15 

Covered — - — 23 

Coal  blossom,  Bear  Run,  thickness  reported.. 1 

Sandstone  and  covered : 36 

Coal I  f    1  8 

Clay  shale.  >  Quakertovm,  reported  thickness ._ <  _.  4 

Coal J  l-.  6 

Passing  westward  the  bed  thins,  and  at  no  place  was  it  found  to 
have  any  considerable  thickness.  It  is  usually  represented  by  car- 
bonaceous shales  with  siliceous  clay  below.  The  bed  extends  north- 
ward into  Vinton  County,  but  it  was  not  followed  far  in  that  direction. 

Economic  Valtie 

The  Lower  Mercer  coal  is  of  but  little  importance  in  Jackson 
Cotmty,  for  the  areas  in  which  the  bed  is  of  sufficient  thickness  for 
mining  are  small.  Local  pockets,  which  are  worked  in  a  small  way, 
and  in  which  the  thickness  of  the  deposit  is  from  IJ  to  2^  feet,  are  found 
in  a  few  sections  in  the  northeastern  part  of  Hamilton  Township.  Along 
the  headwaters  of  Fourmile  Creek  in  Franklin  Township  this  stratum 
has  been  prospected  at  several  points,  but  the  coal  is  thin  or  bony. 
The  horizon  is  marked  more  by  the  series  of  carbonaceous  and  bone 
shales  than  by  coal  strata. 

The  bed  is  regularly  mined  by  drifting  in  one  locality  in  northern 
Jackson  County,  and  that  is  in  Section  10,  Washington  Township, 
although  at  a  number  of  places  it  has  been  benched  in  stream  beds  or 


A. — Connoquenessing  aandatoDe  east  of  Richland  Furnace  in  northern  Jackson  County. 


B. — Clarion  and  BrookviMe  conis  in  tlic  tunnel  of  the  Hockinp  Valley  llailway  near 
Oretou,  VintoD  County.  The  Clarion  coal  lies  directly  below  the  massive  sand- 
stone, and  its  lower  bench  is  indicated  by  the  upper  white  paper.  The  lower 
paper  indicates  the  position  of  the  Brookville  coal,  which  here  is  only  1  foot  8 
inches  below  the  CInrion. 
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along  the  outcrop  where  the  cover  is  shallow.  In  Section  10  the  stratum 
has  ample  thickness  for  ease  in  mining,  as  the  usual  range  is  from  2 
feet  2  inches  to  2  feet  8  inches.  The  roof  material  here  is  a  tough 
shale,  while  the  floor  material  is  a  firm,  siliceous  clay,  both  conditions 
favorable  for  underground  mining.  In  most  of  the  area  the  bed  is 
represented  by  dense  cannel  coal,  or  by  both  cannel  and  ordinary  bi- 
tuminous coal.  In  the  cannel  coal  the  ash  is  usually  high,  while  in  the 
bituminous  part  it  is  about  that  found  in  average  coal.  The  bituminous 
part  shows  considerable  sulphur  in  the  form  of  pyrite  or  marcasite. 
The  clay  below  the  bed  has  but  little  economic  value,  as  it  is  generally 
quite  siliceous  or  shaly,  and  seldom  more  than  2  or  3  feet  in  thickness. 
The  thickness  and  quality  of  the  clay  are  not  such  as  will  justify  its  min- 
ing along  with  the  coal  for  ceramic  uses.  The  main  value  of  the  Lower 
Mercer  coal  is  for  small  local  domestic  supplies. 

BOGGS  ORE 

The  position  of  the  Boggs  ore  is  either  directly  or  only  a  few  feet 
above  the  Lower  Mercer  coal.  Apparently  the  ore  was  laid  down 
during  the  same  general  swamp  period  in  which  the  Lower  Mercer 
coal  was  deposited.  The  member  was  observed  at  only  a  few  places 
in  Jackson  County,  but  it  is  present  in  several  small  areas  in  northern 
Scioto  County  and  has  good  volume.  One  measurement  which  was 
made  along  the  road  in  Section  13,  Washington  Township,  will  be 
given  in  order  to  show  the  relation  of  this  ore  to  other  members.  The 
section  follows: 

Pt.         In. 

Ore  and  blue  f  ossilif  erous,  nodular  limestone,  Upper  Mercer 4 

Sbale - 4 

Shale  with  thin  ore  layers _ _ 3 

Coalblossom 8 

Clay,  light 1  4 

Shale,  sandy 4        10 

Ore,  irregular,  kidney _ 2 

Sandstone,  shaly _ 11 

Shale  and  covered 8 

Clay  shale,  light  and  pink 6 

Shale  and  covered 6         6 

Ore I  [..  3 

Shale -->  Loiocr  Afwocr \    1 

Ore J  [-.        10 

Shale,  very  fossiliferous ___ 1  6 

Shale™. 2  1 

Limestone,  IfOt&er  3fercer _,        10 

Clay  shale 2 

Coalblossom — .,  2 

Shaly  sandstone  and  covered _. 14 

Ore,  irregular,  Boi799 ..  6 

Shale  and  shaly  sandstone 3 
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Sandstone. 


Ft.         In. 
3 


Qoel,  Lower  Mercer 1  1 

The  deposits  of  Boggs  ore  in  Jackson  County  are  too  small  and  the 
ore  too  impure  to  have  any  considerable  value  at  present,  but  the  bed 
was  formerly  worked  in  a  small  way  by  stripping  for  use  in  the  old  char- 
coal furnaces.  Its  interest  at  present  lies  chiefly  in  its  value  for  strati* 
graphic  work. 

LOWEB  IIEBCER  LIBfESTONE  AND  ORE 

The  Lower  Mercer  limestone  is  found  with  some  frequency  in  the 
northern  part  of  Jackson  County,  but  it  is  seldom  present  in  the  south- 
em  part.  Its  maximum  development  shows  two  benches  of  limestone, 
each  approximately  one  foot  in  thickness  and  separated  by  about  2 
feet  of  shale.  The  upper  bench  is  more  argillaceous  and  ferruginous 
than  the  lower,  but  not  as  persistent.  Both  strata  are  dense,  dark 
blue,  and  moderately  fossiliferous.  The  joint  planes  form  the  beds 
into  more  or  less  cubical  or  rectangular  blocks,  which  on  weathering 
are  converted  into  rounded  nodular  masses.  Along  the  outcrop  or 
under  shallow  cover  the  blocks  often  show  a  surface  layer  of  ferruginous 
materia],  which  has  replaced  the  calcium  carbonate,  and  which  varies 
in  thickness  from  a  thin  scale  to  several  inches.  The  iron  ore  foimd 
at  some  places  on  this  horizon,  from  general  appearances,  represents 
the  complete  transformation  of  limestone  to  ore,  which  has  taken 
place  through  the  action  of  ground  waters. 

The  interval  from  the  Lower  Mercer  or  Little  Red  Block  ore  to 
the  Lower  Mercer  limestone  when  both  are  present  varies  from  1  to 
18  feet,  but  the  average  interval  is  about  8  feet.  The  ore  in  the 
southern  part  of  Jackson  Coimty,  although  wanting  in  large  areas, 
is  far  more  constant  than  the  limestone  which  is  seldom  present.  This 
is  also  the  condition  found  in  Scioto  and  Lawrence  counties.  In  the 
northern  part  of  Jackson  County  both  ore  and  limestone  are  relatively 
constant,  but  vary  in  character  and  thickness.  The  ore  is  not  a  part 
of  the  limestone  formation  but  a  separate  and  distinct  stratum,  de- 
posited under  somewhat  similar  conditions,  yet  differing  in  composi- 
tion and  date  of  origin.  The  ore  was  deposited  as  ferrous  carbonate, 
while  the  limestone  was  laid  down  as  a  calcium  carbonate,  yet  both 
are  of  swamp  or  shallow  sea  origin.  The  ore  was  also  formed  somewhat 
later  than  the  limestone,  as  the  two  are  often  separated  by  several 
feet  of  rock  material.  Both  limestone  and  ore  are  fossiliferous  and 
contain  the  same  types  of  life. 

In  Jackson  County  the  interval  from  the  Lower  Mercer  lime- 
stone to  the  Lower  Mercer  ore  averages  almost  8  feet;  to  the  Upper 
Mercer  coal  the  interval  varies  from  23  to  35  feet,  but  averages  about 
27  feet;  to  the  Sand  Block  ore  the  interval  varies  from  30  to  45  feet, 
but  averages  about  36  feet;  and  to  the  Upper  Mercer  ore  the  interval 


JACKSON   COUNTY  143 

varies  from  43  to  60  feet,  but  averages  51  feet.    The  order  and  average 
intervals  found  are  as  given  below: 

Ore,  Upper  Mercer,  Ft,       iru 

Interval- 15 

Ore,  Sand  Block. 

Interval 9 

Coal,  Upper  Mercer  or  No,  3a, 

Interval 19 

Ore,  Lotver  Mercer, 

Interval _ 8 

Limestone,  Lower  Mercer, 

Hamilton  Township. — Sections  showing  the  relation  of  the  Lower 
Mercer  limestone  and  ore  to  various  other  members  will  be  given.  On 
land  of  Fred  Raymond,  Section  36,  the  following  members  were  seen: 

Ft.        In- 

Limestone,  Ferri/erotis,  seen  on  outcrop 3 

Covered - .-*-- 47 

Shale 8 

Covered , 6 

Sandstone,  massive 24 

Covered 26 

Ore,  Sand  Block 5 

Shale  and  covered 11 

Coal  blossom,  C/pper  Mercer <^.      1 

Clay  and  covered.- - 3 

Sandstone 12 

Covered 12 

Ore,  Lower  Mercer 4 

An  iron  ore,  blocky  and  very  fossiliferous,  which  appears  to  have 
been  derived  from  weathering  of  the  Lower  Mercer  limestone,  was 
found  near  the  summit  of  the  hill  on  land  of  Edward  Gahm,  in  Section 

« 

11.     The  relation  to  the  coals  below  is  shown  in  the  following  section: 

Ft.        Ih. 

Ore,  Lower  Mercer _.  6J 

Covered 35 

Shales 5 

Sandstone,  fissile ^ .  ..  8 

day  shales,  light 2  8 

Limestone,  bastard,  blue 1 

Shales,  Lotpcr  Aferccr  coal  horizon,  near  top 35 

Covered - - -  10 

Shales 4 

Coal,  Vandusen 1 

Scioto  Township. — ^A  section  taken  on  land  of  Andrew  Yinger, 
in  Section  13,  Scioto  Township,  shows  the  following  members: 

Ft.         In. 

Ore,  Copper  Afcrcer,  fossiliferous ..  5 

Sandstone,  ferruginous 8 

Coal 6 

IShale  and  covered.. — , 22 
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Ft.         In. 

Coal,  Upper  Mercer 1 

Shale  and  covered 12 

Coal  blossom ..  5 

Clayshale 1  9 

Ore,  L<mer  Mercer^ ...  _.  3 

Ckud  blossom 1 

Clay 3 

Shale _ 27 

Covered 3  5 

Boneshale ._  7 

Sandstone,  light _ j.      6 

Shale,  blue _ 34  2 

.  Shale,  sandy,  blue 1_ 3 

Coal,  Vandusen ._        10 

Clay  and  sandy  shale • 4 

A  section  taken  on  lands  of  T.  A.  Henderson,  in  Section  1,  Scioto 
Township,  shows  the  following  members: 

Pt.         In. 

Ore,  Lotocr  Afercer,  fossiliferous--. 6 

Covered _ 86 

Ore,  Jackson  iSand  B2oc^,  thickness  reported 1 

Shale .._ 8 

Coal  and  bone.  Bear  Rurif  reported  thickness 2  4 

Shale .' 8 

Sandstones,  flaggy _ 24 

Covered ._ 5 

Coal,  cannel,  QtMiA:erfou'n «.  ..  6        » 

Franklin  Township. — On  land  of  James  Mayhew,  in  Section  6, 
Franklin  Township,  the  Lower  Mercer  ore  with  two  coals  below  were 
seen  and  measured.    The  section  follows: 

Ft.         In. 

Ore,  Loioer  Mercer,  blocks  seen : ._  4 

Covered.- _ 13 

Shale,  gray _ 8 

Shale,  blue,  tough _ _ 6 

Coal  blossom. 

Shale,  gray,  sandy 7 

Coal  blossom,  Lower  Mercer,  part  cannel 1  6 

Clayshale 2         6 

Shale 13 

Sandstone _ 24 

Shale,  sandy 3 

Coal,  good...  f ._        11 

Clayshale ►  Vandiaen _ \  ..  3 

Coal J  [..  1 

Clayshale 1  6 

South  of  the  standpipe,  on  property  of  Peter  Radcliff,  in  Section 
3,  the  following  section  was  seen: 

Ft.        In. 

Ore,  Upper  Mercer _.  4 

Covered 28         4 
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Pt.  In. 

Shale 3 

limestone,  Lotoer  Mercer - ,  --  8 

Clay  shale,  light 1 

Shale  with  parts  covered - - - 22 

Shale 10        ..       " 

Coal,  cannel,  2x>u^er  Mercer.. 1 

Lick  Township. — In  Section  23,  Lick  Township,  on  land  of  Bentley 
Miller,  three  ores  are  present,  and  the  intervals  measured  are  as  follows: 

Ft.         In. 

.Ot^y  Black  Flini -.          3 

Covered 18 

Coal  blossom,  Tione8(a _ 1 

Covered- _• _ -.  31 

Ore,  Upper  Mercer _ --          6 

Covered _ 51 

Ore,  Lower  Mercer ..          4 

In  the  vicinity  of  Young  America  Furnace  the  Lower  Mercer  lime- 
stone was  found  in  several  places.  The  following  section  was  obtained 
on  the  property  of  Oscar  Evans,  in  Section  15 : 

Coal  blossom,  Tionesta.  Ft.       In. 

Clayshale 3 

Sandstone  and  covered _. 10 

Ore,  Upper  Mercer 5 

Clayshale _. 3 

Covered 40 

Shale _ - 4 

Ore _ -          2 

Shale... -.  --          2 

Limestone,  Lot&er  Mercer,  fossiliferous 1 

Near  the  home  of  George  B.  Wycle,  in  Section  14,  Lick  Township, 
the  Lower  Mercer  limestone  was  exposed  along  the  roadside,  and,  near 
the  summit  of  the  hill  just  north,  the  Upper  Mercer  and  Black  Flint 
ores  were  seen  in  an  old  road.     The  section  measured  is  given  below: 

Pt,         In. 

Ore,  BZdcA;  F/tn/,  reported  thickness.. 6 

Covered 15 

Sandstone,  calcareous,  fossiliferous 1 

Covered 3 

Coal  blossom,  STioneeta _ 1 

Clay,  light t 7 

Shale 4 

Sandstone 9 

Coal  blossom 1 

Clay,  bluish,  sandy 2 

Shale,  sandy • 6 

Oref  Upper  Mercer 2 

Coal  stain. 

Clay,  light,  sandy 2 
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Ft.        In. 

Sandstone,  light , - 8         8 

Covered 6 

Ore,  irregular,  kidney,  iSand  B/ocX; _ _ ..          2 

Shale 6    .      8 

CosA,  Upper  Mercer 1          1 

Clay,  good 3 

Shale 9        11 

Coal 4 

Clay  shale 2         8 

Sandstone 3 

Shale 3 

Coal 9 

Clay  shale 2 

Covered - 5         3 

Limestone,  Lower  Mercer,  lower  bench,  f ossiliferous 1 

Coal  Township. — East  of  Grace  mine,  Section  10,  Coal  Township, 
the  limestone  was  exposed  in  the  creek  bed,  and  the  ore  seen  in  the 
road  above.     The  section  measured  is  as  given  below: 

Ft.         In. 

Ore,  Upper  Mercer -_: _-          4 

Covered _ _ 10 

Coal  blossom. 

Clayshale 2 

Shale  and  covered - - 11 

Clay  shale,  sandy 2 

Sandstone,  shaly --  7 

Shale  and  covered 8         6 

Coal  blossom - -.          6 

Clay 2 

Shale 4         7 

Ore,  Lower  Mercer --          5 

Shale 3 

Covered 5         3 

Shale,  blue - _ 6 

Limestone ]  f  ..        11 

Shale,  dark >  Lower  Mercer - -j    1        10 

Limestone J  (1 

Covered.- _ 9 

Coal,  cannel,  Lower  Mercer, 

Covered. . 1          6 

Top  of  shaft. 

Covered - 97 

Coal,  Quakeriown - -      3 

Along  the  road,  in  Section  36,  south  of  the  abandoned  Superior 
No.  2  mine,  the  Lower  Mercer  limestone  with  the  ores  above  were 
exposed,  and  the  measurements  taken  are  given  below: 

Ft,         In. 

Ore,  l^pper  ilferccr,  thickness  reported ..  6 

Covered - - 36 

Ore f  Lower  Mercer .,  ..  4 

Clay  shale,  light 1  8 
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Ft.         In. 

Gray  shale  and  covered 16 

IJjnesUme,  Loiper  Mercer 1 

Shale,  gray 2 

Clay  shale,  light...! 11 

Ck>al  hloaaom,  Lotoer  Mercer 1 

Clay 2 

Sandstone. 

The  limestone  and  ore  were  observed  at  several  places  in  the  vicinity 
of  Coalton.  The  most  western  exposure  noted  was  on  the  ridge  in  the 
western  part  of  Section  5.  On  land  of  W.  R.  Hamilton,  in  Section  27, 
the  Lower  and  Upper  Mercer  ores  have  been  mined  by  stripping.  The 
following  record  was  obtained  here: 

Ft.         In. 

Sandstone  and  covered _ 20 

(Dre,  Upper  Mercer. __ ..  4 

Sandstone  and  covered _. 10 

Covered _ 20 

Coal  blossom,  C/pper  Mercer I _ 1 

Clay  and  covered- _ 7 

Sandstone  and  covered 10 

Ore,  Loioer  Afercer,  fossiliferous ..  6 

Covered. 

Washington  Township. — In  Section  23,  Washington  Township, 
on  land  of  E.  C.  Wallace,  the  upper  part  of  a  section  taken  is  as  given 
below : 

Ft.         In. 

Sandstone  and  covered _ _. 30 

Shale - 10 

Ore,  B^^  F/in^  horizon _ 6 

Shale,  very  fossDiferous 10 

Coal  blossom,  Tione^to _ 6 

Clay  and  covered _ 3         6 

Sandstone,  soft 38 

Ore  and  flint  nodules,  C/pper  Afercer 4 

Shale,  gray.. 13  6 

Coal  blossom _ 6 

Clay,  light,  sandy 2 

Sandstone  shaly 7 

Shale,  gray 6  8 

Ore,  siliceous,  5a7Mi  J5tocA; —  4 

Sandstone,  ferruginous _ 2 

Clay,  light,  sandy.  Upper  Mercer  coal  horizon 5 

Shale,  gray ., 4 

Sandstone,  shaly 2         8 

Shale,  gray. ^ 10 

Ore,  Lower  Mercer ..  2 

Shale,  gray 2  4 

Sandstone,  light 3 

Shale,  dark. 9 

Shale,  with  thin  coal  bands --      3 
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Ft.  In. 

Shale,  blue _ 1         2 

Shale,  with  thin  cannel  coal  layers,  Lower  Mercer  coal  horixon 10 

Along  the  road  west  of  Hamden,  in  Section  13,  Washington  Town- 
ship, the  Lower  Mercer  limestone  and  ore  are  well  represented,  and  the 
horizon  of  the  Upper  Mercer  limestone  is  marked  by  dark  flinty  limestone 
nodules  and  kidney  ore.  The  section  measured  at  this  place  is  given 
below:  p^       j^ 

Sandstone. _ 11 

Ore  and  flinty  limestone,  C7pper  Afercer _ 4 

Shale _ -      4 

Shale  with  thin  ore  layers _ _      3 

Coal  blossom _.  8 

Clay,  light-... 1  4 

Shale,  sandy ^^ 4        10 

Ore,  kidney,  iSanc^  B^A; 2 

Sandstone,  shaly _ 11 

Shale  and  covered 8 

Clay  shale,  light  and  pink.  - _      6 

Shale  and  covered 6  6 

Ore..-]  f..  3 

►  Lower  Mercer 


Shale. 
Ore... 


10 


Shale,  very  fossiliferous _      1  6 

Shale.. .- - 2  1 

Limestone,  Lotoer  Af«rc6r. 10 

Clay  shale 2 

Coal 2 

Shaly  sandstone  and  covered 14 

Ore —         6 

Shale  and  shaly  sandstone. — _ 3 

Sandstone.. 3 

OobHj  Lower  Mercer 1  1 

Clay  and  covered. 

The  limestone  and  ore  extend  westward  to  the  high  knobs  and 
ridges  south  of  Richland  Furnace  and  east  of  Pigeon  Creek,  but  were 
not  seen  west  of  that  stream. 

Milton  Township. — In  northwestern  Milton  Township  the  Lower 
Mercer  limestone  is  moderately  persistent,  more  so  than  the  Lower 
Mercer  ore.  At  some  places  the  former  is  made  up  of  two  layers  of 
limestone,  separated  by  from  1  to  3  feet  of  shales,  usually  very  fossilif- 
erous»  The  lower  layer  is  dark  blue  in  color,  very  hard  and  only 
moderately  fossiliferous,  while  the  upper  layer  is  much  lighter  in  color, 
ordinarily  a  dark  gray,  more  shaly,  and  very  fossiliferous.  The  lower 
layer  is  much  more  persistent  than  the  upper  layer,  and  usually  thicker. 
The  upper  layer  is  reduced  readily  by  weathering,  so  it  is  found  only 
under  favorable  conditions.  A  few  sections  will  be  given  to  show  the 
relation  of  the  Lower  Mercer  limestone  to  other  members. 

The  section  measured  from  the  mine  of  the  Domestic  Coal  Company 
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to  the  hill  east  shows  the  Lower  Mercer  limestone  and  the  irtervals 
from  it  to  the  Quakertown,  Upper  Mercer,  Brookville,  and  Clarion- 
coals.    The  section  obtained  follows:  p^      j^ 

limestone,  Ferriferous _ -- 5 

Coal  blossom,  Clorum 4 

Clay  and  shale _.  5 

Coal  blossom,  BrooJbvitte _ _ _ 2  6 

Clay  and  covered-- 8  6 

Covered- _ 17 

Sandstone _ 5 

Covered _ 38 

Sandstone 11 

Cosl,  Upper  Mercer -  __  6 

Sandstone _ _ ,  20 

Sandstone,  shaly _ _ 10 

limestone,  Z^tt^er  Af^rcer - 1 

Covered - _ -  4 

Top  of  shaft. 

Interval 87 

Coal,  QuakerUywn _ _ 3  4 

Near  the  mine  of  the  Wellston  Colliery  Company,  in  Secti(Mi  5, 
the  two  Mercer  ores  were  found,  and  only  a  short  distance  west  the 
Lower  Mercer  limestone  "was  exposed  close  below  the  lower  ore.  At 
the  mine  of  the  Elk  Fork  Coal  Company,  in  Section  3,  the  Lower  Mercer 
limestone  with  other  important  members  were  exposed,  and  the  record 
obtained  is  given  below:  p^       j^ 

Ore,  Upper  Mercer _ .-  4 

Shale _ 9  2 

CobX,  Upper  Mercer , 1  6 

Sandstone,  shaly 5 

Top  of  shaft. 

Sandstone  and  covered 25 

limestone,  Louder  ilfercer - 1 

Shale 7 

Coal^  Lower  Mercer _.  4 

Interval 88 

Coal,  Quakertown^ - 2  3 

A  very  good  section  of  the  members  above  the  Lower  Mercer 
limestone  was  obtained  from  the  hollow  near  the  abandoned  No.  6 
Superior  mine  to  the  point  west  on  land  of  George  Woodrow.  The 
intervals  separating  the  members  in  the  section  given  below  are  about 
normal  for  the  region: 

Ore,  Ferriferous.  Pt.       In. 

Shale,  black _ _ 3 

Coal ' 


Clay  and  bone  coal 

Coal 

Clay-sulphur  band 

Coal _- 


2 
8 


>  Chorion,  reported  thickness ^ 
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Ft.         In. 

Covered - 61 

Cool  blossom,  Tionesta 1 

Covered 31 

Ore f  Upper  Mercer -.  4 

Covered .. 36 

Shale,  part  sandy 16 

Covered - 6 

Limestone,  Lotrer  jtfercer — —  ••        10 

Covered. 

A  measurement  taken  along  the  road  on  the  line  of  sections 
18  and  19  shows  the  interval  from  the  Lower  Mercer  to  the  Ferriferous 
limestone  to  be  considerably  less  than  the  average  for  the  region.  The 
section  given  below  records  the  measurements: 

Ft.         In. 

Limestone,  Ferriferous^  flinty v 3 

Shale,  black,  fissile 2 

Coal ]  [    1  2 

Coal,  bony -_  4 

S::::::::::::::  ^^"^^ j  "i    \ 

Clay-sulphur  band-.  I  ; --          1 

Coal J  I    1 

Clay  and  covered 13 

Sandstone 9 

Covered 10 

Sandstone,  soft 12 

Shale 1          6 

Ore,  Upper  Mercer —          3 

Clay,  light 1          3 

Sandstone 1 

Covered --  5 

Ore,  Sand  Block - 4 

Sandstone,  ferruginous --          8 

Sandstone,  soft 10 

Covered-- 5 

Sandstone — --  11 

Clay,  light —  2 

Sandstone _ ----  3 

Sandstone,  coarse-grained - 6          6 

Shale 1          6 

Limestone,  Lotocr  Mercer 1 

Shale,  dark _ 2 

Covered 3 

Shalegray 6 

Covered-- 2 

Level  of  track  of  B.  &  0.  R.  R. 

South  of  Berlin  the  limestone  soon  passes  below  drainage. 

Economic  Value 

The  Lower  Mercer  limestone  and  ore  are  of  more  interest  for  their 
utilization  in  the  manufacture  of  iron  during  the   charcoal  furnace 
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period  than  for  their  present  value.  The  ore  is  rich,  easily  reduced, 
and  contains  the  elements  necessary  for  making  a  soft,  high  grade, 
foundry  iron;  hence  it  was  always  in  demand  for  charcoal  iron.  Al- 
though the  stratum  is  thin  the  ore  was  worked  along  the  outcrop  and 
under  shallow  cover  by  benching,  the  old  rule  being  to  strip  a  foot  of 
dirt  for  an  inch  of  ore.  No  mining  of  the  Lower  Mercer  ore  is  done 
at  present  in  Jackson  County  as  the  high-gi'ade  Lake  ores  are  used 
instead.  The  iron  content  of  the  ore  in  the  natural  state  runs  from 
35  to  60  per  cent,  the  phosphorus  from  .250  to  .400,  and  the  manganese 
from  .30  to  .60. 

The  Lower  Mercer  limestone,  found  in  some  quantity  only  in  the 
northern  part  of  Jackson  County,  was  but  little  used  as  a  flux  stone, 
as  the  better  Ferriferous  limestone  was  available  in  most  localities. 
Small  amounts  were  mined  for  this  purpose  near  Young  America 
Furnace,  where  the  limestone  has  a  fair  thickness,  and  is  found  on  the> 
hills  near  the  old  stack.  The  limestone  in  some  localities  is  moderately 
pure,  while  at  other  places  it  is  siliceous  and  flinty.  The  following 
analysis  represents  that  of  the  better  grades  of  stone  :^ 

Silicic  acid . 5.40 

Sesquioxide  of  iron  and  alumina 2.00 

Calcium  carbonate 88.00 

Magnesium  carbonate 1.61 

Water _ 2.90 

Total 99.81 

The  dense  tough  nature  of  the  limestone  recommends  it  for  road 
building  and  for  concrete  work,  but  as  the  member  is  thin  the  more 
available  Ferriferous  limestone  is  used  instead.  In  Jackson  County 
the  lower  layer  seldom  reaches  2  feet  in  thickness,  and  averages  only 
about  1  foot,  while  the  maximum  thickness  of  the  upper  layer  where 
exposed  was  only  1  foot.  Along  the  outcrop  the  lower  layer  is  broken 
by  vertical  joints  into  blocks,  which  are  used  to  some  extent  for  foundations 
and  walls.  The  Lower  Mercer  limestone  is  of  great  aid  in  the  correla- 
tion of  the  various  members  in  the  Pottsville,  and  is  used  as  the  main 
bench  mark  stratigraphically,  for  it  can  be  recognized  with  certainty. 
At  present  the  Lower  Mercer  ore  and  limestone  are  economically  un- 
important. 

UPPER  MERCER,  WEBSTER  BLOCK,  OR  No.  3a  COAL  AND  CLAY 

The  Upper  Mercer,  or  No.  3a  coal,  seldom  wanting,  but  usually 
thin,  extends  across  Jackson  Coimty  from  Scioto  and  Lawrence  on  the 
south  to  Vinton  on  the  north.  The  coal  is  usually  of  excellent  quality,  and 
where  the  bed  thickens  sufficiently  for  mining  the  local  fuel  supply, 

>Geol.  Surv  Ohio,  Rep.  for  1870,  p.  162. 
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in  part  at  least,  is  drawn  from  this  source.  The  Upper  Mercer  coal 
will  be  of  more  importance  in  the  futiire  when  the  thicker  deposits 
are  exhausted;  hence  this  stratimi  with  the  associated  rocks  in  the 
localities  in  which  it  is  best  developed  will  be  described  and  traced. 

The  Upper  Mercer  coal  is  found  in  parts  of  Hamilton,  Jefferson, 
Scioto,  Franklin,  Bloomfield,  Lick,  Coal,  Milton,  and  Washington 
townships.  It  is  best  developed  however  in  local  areas  in  Jefferson, 
Scioto,  Lick,  and  Bloomfield  townships,  where  it  is  mined  by  drifting 
for  local  use. 

Hamilton  Township. — ^The  horizon  of  the  Upper  Mercer  coal 
in  the  eastern  part  of  Hamilton  Township  is  well  towards  the  summits 
of  the  hills,  and  although  observed  at  a  number  of  places  the  deposit  was 
everywhere  thin  and  of  little  value.  On  land  of  Fred  Raymond,  in 
Section  36,  the  rocks  exposed  are  as  follows: 

Ft.         In. 

JJmestone,  Ferriferous -  3 

Covered 49 

Shales. _ ^ - 8 

Covered ,._ --  6 

Sandstone,  massive.  _ _ 24 

Covered ._ - -  26 

Ore,  Sand  Block _ 5 

Shales  and  coveiM 11 

Coaly  Upper  Mercer _ 1 

Clay  and  covered 3 

Sandstone _ _.-  12 

Covered _ 12 

Ore,  Lofver  Mercer _ _ -  -_          4 

Jefferson  Township. — In  Jefferson  Township  the  bed  thickens  locally 
and  is  mined  by  drifting  in  Section  8  where  the  deposit  is  known  as  the 
Jones  coal.  It  is  also  worked  by  benching  at  other  places.  Near 
the  head  of  Laurel  Fork,  sections  29  and  30,  on  lands  of  A.  Kelley  and 
John  Jaycox,  a  composite  section  showing  the  Upper  Mercer  and 
Tionesta  coals  is  as  given  below: 

Ft.         In. 

Shale,  gray,  sandy,  fossiliferous 6 

Shale,  dark,  tough 11 

Coal,  good 1  3 

Coal,  bony I    Tumestd u ^  --  6 

Coal,  good j  I    2         2 

Coal,  cannel ._.  J  [  _.  3 

Covered _. _ _ 21 

Sandstone,  massive —    20 

Shale,  blue --      4 

Coal,  Upper  Mercer^  reported  to  reach  1  foot  6  inches 6 

Covered. 

In  Diamond  and  Slab  Hollows  the  coal  was  exposed  in  several 
places,  and  is  about  1  foot  in  thickness.     A  good  exposure  of  the  strata 


JACKSON   COUNTY  153 

was  seen  on  land  of  Ernest  Lahrmer,  Section  32,  where  the  coal  had 
been  mined  by  stripping.     The  rocks  measured  are  as  follows: 

Coal  blossom.  Ft.       in. 

Clay  shale _ 2 

Covered _ 3 

Sandstone. _ _ _ 28 

Shale 1  3 

Ore  t  Sand  Block .,  5 

Shale,  gray _ 1  7 

Shale,  blue 2  9 


Coal|  good 


►    Upper  Mercer. 


{:: 


10 

1 

4 


Coal,  bony— 

Shale- 

Covered , 1         8 

Sandstone,  massive 10 


On  land  of  A.  C.  Arthur  near  the  cross  roads,  in  the  northwestern 
corner  of  Section  20,  the  Upper  Mercer  coal  has  been  stripped  for  local 
use.  The  interval  from  the  Upper  Mercer  to  the  Tionesta  coal  is 
52  feet.  Just  north  of  the  above,  and  in  the  same  section,  on  the  land 
of  Robert  Sims,  the  coal  measured  1  foot  6  inches  in  thickness. 

On  the  property  of  Stephen  Jones,  Section  8,  the  Upper  Mercer 
coal  has  been  regularly  mined  by  drifting  for  years.  The  bed  which 
is  from  22  to  26  inches  in  thickness  is  persistent.  A  section  taken 
in   this  locality  shows  the  following  rocks: 

Ft.  In. 

Sandstone  and  covered. 17 

Shales .._ - 8 

Clay  and  clay  sandstone,  light,  Tionesta  coal  horizon 7 

Sandstone _ 8 

Covered _ 6 

Sandstone,  massive 18 

Oref  Upper  Mercer __  >_  2 

Shales  and  covered _ 8        10 

Ore,  SandBlock ..  4 

Shales 9  8' 

Coslf  Upper  Mercer 1         10 

Clay,  good,  light _-. _ _ 2 

Sandstone 25 

This  coal  has  been  mmed  near  the  Horten  School  also.  Along 
Hewitt  Run  east  of  the  Jones  deposit  the  coal  thins,  or  is  replaced  by 
heavy  sandstones.  On  Black  Fork,  in  Section  3,  on  land  of  Evan  Jenkins, 
a  good  exposure  of  the  coal  was  noted  which  measured  as  follows: 

Ft.         In. 

Sandy  clay _ _ 3 

Shale 3 


Upper  Mercer \  ..  1 

(-  2 

Cherty  sandstone.. 1 


Ore 

Sandstone 
Ore 
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Ft.         In. 

Coal 1 

Covered 13  3 

Shale 4 

Ore,  SandDhck 6 

Shale : 6 

Coal,  Upper  Mercer ^ 1  2 

Clay. 

Scioto  Township. — In  Scioto  Township  the  Upper  Mercer  coal 
thickens  locally  in  sections  13  and  24.  At  several  places  in  the  latter 
section  the  coal  is  mined  by  drifting  for  the  local  supply.  On  land  of 
John  Messing,  Section  24,  Scioto  Township,  the  section  recorded  follows: 

Ft.         In. 

Ore,  Upper  Mercer 4 

Shales  and  covered _ _ 28 

Coal,  C/pp«r  Afercer,  reported  thickness 2  6 

Covered _ 5 

Sandstone 23 

The  coal  is  mined  also  on  the  A.  W.  Jacobs  farm  in  the  same  section. 
In  Section  13,  on  the  land  of  Andrew  Yinger,  the  upper  part,  of  a  section 
taken  shows  the  follo\^'ing  members: 

Ft.         In. 

Shales 8 

Ore,  (Zppcr  Afcrccr,  fossiliferous - 5 

Sandstone,  femiginoiis _-     _.  8 

Coal.. J - _-  6 

Shales  and  covered _ 22 

Coal f  Upper  Mercer __ 1 

Shales  and  covered— - _ 12 

Coal - 5 

Clay  shales.- _ 1  9 

Ore f  Lower  Mercer ^ ..  3 

Clay.... 3 

Franklin  Township. — Where  seen  in  the  western  part  of  Franklin 
Township,  in  which  territory  the  horizon  is  above  drainage,  the  Upper 
Mercer  coal  is  too  thin  to  be  mined  at  present,  except  by  stripping 
along  the  outcrop.  The  clay  is  usually  better  represented  than  the  coal. 
The  horizon  of  this  bed  is  also  above  drainage  in  the  northeastern 
part  of  the  township,  but  in  this  locality  it  is  thin,  or  replaced  by  heavy 
sandstones. 

Lick  Township. — In  the  eastern  part  of  Lick  Township  the  Upper 
Mercer  coal  is  locally  developed  in  small  areas,  and  is  worked  for  domestic 
use.  A  good  exposure  of  the  coal  was  noted  on  the  land  of  Harrison 
Kesinger,  Section  26.     The  rock  strata  measured  are  as  follows: 

Ft.       ■  In. 

Ore,  Black  Flint  horizon,  reported  thickness 6 

Covered -- 58 

Ore,  Upper  Mercer 4 
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Ft.         la. 

Covered _ 15 

Sandstone,  shaly 8 

Coal,  Upper  Mercer __ 1  8 

This  coal  has  also  been  worked  on  the  properties  of  Clinton  Aleshire 
and  Martin  Foster,  and  is  reported  to  have  about  the  same  thicknpss 
as  that  seen  in  the  above  section.  The  structure  of  the  coal  was  seen* 
in  a  mine  on  the  Madison  Wykle  property,  in  Section  22.  The  foUow- 
^^^  naembers  were  recorded: 

Ft.         In. 

C>re,  Black  TOn/ horizon _ 6 

Covered _ _ _ _ 48 

^^e,  Upper  Mercer 1 _.  5 

Covered __ 25 

Sandstone _ 8 

Shale _ _ 1         6 

Coal I  [..         5 

Clay  parting.  >   Upper  Mercer ]  ..  2 

Coal J  [    1  5 

Covered 36 

Coal,  cannel,  Louder  Afercer _ _ _,  3 

Shales  and  covered _ _ 29 

East  of  the  above  in  the  same  section,  on  land  of  George  B.  Wykle, 
^^^  Upper  and  Lower  Mercer  limestones,  the  Upper  Mercer  coal,  and 
two  ores  are  shown  in  the  carefully  measured  section  which  follows: 

Ft.         Iiu 

Sandstone _ _ 15 

Ore,  Black  Flint  horizon _ ..  6 

Covered _ 15 

Sandstone,  calcareous,  fossiliferous-- 1 

Covered - 3 

Coal  blossom*  Tt(m€s/a 1 

Clay,  light 7 

Shale _ 4 

Sandstone 9 

Coal  blossom 1 

CHay,  sandy,  dark _ _ 2 

Shale,  sandy _ _ 5 

Ore,  Upper  Mercer _ _  2 

Coalstain 1 

Clay,  light,  sandy 2 

Sandstone __ _ 8  8 

Covered-. _ _ 5 

Ore 2 

Shale 6  8 

Co&l,  Upper  Mercer ._       1  1 

Clay,  good _ _ _.      3 

Shale _ 9        11 

Coal 4 

Clay  shale.- .-. 2  8 

Sandstone _ _ -._ 3 
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Ft.         In. 

Shale _ 3 

Coal... 9 

Covered 6  3 

Limestone,  Lotra- Af freer,  foesiliferoos 1 

Coal  Township. — The  Upper  Mercer  coal  is  present  in  the  eastern 
part  of  Coal  Township.  The  coal  is  usually  very  thin,  often  only  a 
smut  streak,  but  the  clay  below  in  some  localities  is  from  4  to  6  feet  in 
thickness,  and  of  good  quality  for  many  ceramic  purposes.  The  coal 
was  opened  on  the  G.  N.  House  property,  in  Section  3.  A  composite 
section  taken  from  the  mine  to  the  point  west  shows  other  members 
above  the  Upper  Mercer  coal,  and  the  measurements  obtained  are  given 
below: 

Ft.         In. 

Covered _ _ 15 

Orej  Black  Flint  horhon 8 

Covered _ 25 

.  Sandstone,  shaly,  very  fossiliferous 4 

Shale,  sandy,  very  fossiliferotis 1  3 

Shale,  dark,  very  fossiliferous. 4 

Coal ]  [    1  2 

Clay  shale  with  thin' coal  bands . .  6 

Coal [   Tianeata *   .. 


Clay,  dark. 
Coal 


5 
II 

Clay  shale,  dark _ _ 1  6 

Covered _ _ 14 

Ore,  Upper  Mercer 4 

Sandstone  and  covered. 26 

Shale _ 2  10 

Coal,  Upper  Mercer 1  2 

At  this  place  the  coal  is  reported  to  be  somewhat  thicker  farther 
in  the  hill.  North  of  this  the  outcrop  of  the  member,  represented  by 
coal  or  clay,  was  noticed  at  a  number  of  places. 

Washington  Township. — The  Upper  Mercer  coal  and  clay  are 
present  in  eastern  Washington  Township;  although  the  coal  is  generally 
thin  the  clay  in  most  of  the  area  has  good  volume.  A  small  amount 
of  coal  has  been  mined  from  this  bed  just  west  of  the  Town  House, 
in  Section  21,  Washington  Township.     The  record  taken  is  given  below: 

Ft.         In. 

Fhnt,  Black  Flint 1 

Shale  and  covered 18 

Shale 3 

Coal  blossom,  Tioneato 1 

Clay,  sandy. _ 2 

Sandstone,  sof t.. _ 37 

Covered 14 

Shale,  dark 6 

Coa]f  Upper  Mercer _ _ - 1 
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Ft.         In. 

Covered- _ 3 

Shale,8andy 8 

Covered _._ 4 

Sandstozie 12 

Ore,  Lower  Mercer, 

East  of  this,  in  Washington  Township,  the  clay  is  generally  several 
feet   in  thickness,  but  the  coal,  where  observed,  was  thin  and  bony. 

Milton  ToMmship. — In  northern  Milton  Township  the  Upper  Mercer 
coal  is  unsteady,  as  it  is  often  replaced  by  massive  sandstones.  In 
Section  32,  near  the  mine  of  the  Domestic  Coal  Company,  the  member 
is  seen  giving  way  to  the  sandstones.  This  condition  is  also  again 
found  in  Section  33,  near  the  No.  12  Superior  mine.  The  lower  part 
of  a  section  measured  here  is  as  follows: 

Ft.         In. 

Limestone,  Ferr»/eroti« 4 

Covered _ __ _ _ _ 2 

*  Coal  blossom,  Clarion 4 

Sandstone,  clay-bond 4 

Coal  hloaaomf  BrookviUe ^ - _ 2 

Clay  and  covered _ _ 4 

Coal  blossom __ 2 

Clay,  light _... 3        10 

Shales,  sandy 12 

Coveted 13 

Coal  blossom,  Tione^to .-          6 

Clay  shales _-. 1          6 

Sandstone,  massive _ 60 

Disconformity. 

CosA,  Upper  Mercer 1          2 

Sandstone,  shaly _ _._  7 

The  coal  goes  below  drainage  near  the  old  stack  of  Lincoln  Furnace. 
In  the  southwestern  part  of  Section  2,  on  the  land  of  the  Superior  Colliery 
Company,  the  coal  and  Upper  Mercer  ore  were  well  exposed.  The 
section  taken  at  this  place,  and  given  below,  shows  the  general  relations : 

Limestone,  Ferriferous. 

Shale,  dark.  Ft.       In. 

Shale,  dark,  fissile _ 1  2 

Coal ._-]  [    1  3 

Clay  and  bone  coal _ .  7 

Coal >  Clarion *     1  4 

Clay-sulphur  band .-  1 

Coal J  [    1  2 

Covered _ 19 

Coal  blossom _ 6 

Covered _ 22 

Sandstone.. _ _ 6 

Disconformity. 

Shale _ 4 

Ore  f  Upper  Mercer - - 4 
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Ft.         In. 

Shale 7  8 

Sandstone,  nodular,  ferruginous - -  6 

Shale 6 

Clay  shale,  dark 3 

Sandstones _,      2 

CosA,  Upper  Mercer 1  4 

Clay-.... 1 

Shale 1 6 

At  the  mine  of  the  Elk  Fork  Coal  Company,  in  Section  3,  the  Upper 
Mercer  coal  and  ore  are  exposed  in  the  railroad  cut,  and  the  Lower 
Mercer  limestone  is  exposed  in  the  manway.  East  of  Mulga  Run, 
in  Section  10,  on  the  land  of  the  Superior  Colliery  Company,  the  coal 
has  been  stripped  in  the  bed  of  a  small  stream  where  it  was  1  foot  6 
inches  thick.  The  coal  is  thin  where  observed  along  Little  Raccoon 
Creek,  south  of  the  above,  and  goes  below  drainage  near  the  mouth  of 
Coal  Run. 

Bloomfield  Township. — -The  Upper  Mercer  coal  is  above  drainage 
along  Dickason  Run  in  the  vicinity  of  Ridgeland.  On  the  land  of 
Harriet  A.  and  W.  L,  Burris  it  is  mined  for  local  use.  The  bed  in  this 
locality  varies  from  1  foot  6  inches  to  2  feet  2  inches  in  thickness,  the 
coal  is  of  excellent  quality,  furthermore  the  mining  conditions  are  good, 
as  ih^  roof  is  a  tdugh  shale.  At  this  place  the  Tionesta  coal  lies  close 
to  the  Upper  Mercer,  for  the  two  beds  are  separated  by  only  18  feet  of 
shales  and  sandstones.  A  carefully  measured  section  taken  shows 
the  following  relations: 

Ft.         In. 

Limestone,  Ferriferous _. 4 

Covered 49 

Ore,  Black  Flint  horizon,. -     --         10 

Covered 8 

Shale,  gray.. 3 

Shale,  sandy,  very  fossiliferous 4 

■  Shale,  dark _.      4 

Sandstone,  dark ..  4 

Shale,  black,  bony 2 

Coal,  good.  I  [ .-        10 

Clay \  7ion«8to,  thickness  reported j  -.         10 

Coal,  good.]  [    1  2 

Covered 8  2 

Shale,  sandy _ 9 

Shale,  draw  slate 4 

Coal,  Upper  Mercer —       1        11 

Clay - _ 6 

Sandstone,  clay-bond. 

The  fields  in  which  the  Upper  Mercer  coal  is  most  promising  are 
the  local  areas  in  western  Jefiferson  Township,  in  southeastern  Scioto, 
especially  in  Section  24,  in  northeastern  Lick,  and  in  eastern  Bloomfield. 
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The  bed  is  unsteady  in  Milton  Township,  and  it  is  usually  quite  thin  in 
Coal  and  Washington  townships. 

Economic  Value  of  Upper  Mercer  Coal 

The  worth  of  the  Upper  Mercer  coal,  now  of  value  in  some  localities 
for  domestic  fuel,  will  increase  as  the  thicker  coals  become  ex- 
hausted. Although  the  bed  is  thin  the  coal  is  of  ex- 
cellent quality,  and  the  conditions  are  favorable  for  mining. 
The  member  is  made  up  of  one  coal  bench  with  occasionally  a  thin 
layer  above  or  below,  separated  from  the  main  block  by  a  few  inches 
of  clay  or  clay  shale.  The  roof  of  the  bed,  with  few  exceptions,  is  a 
blue  shale,  sufficiently  tough  and  solid  for  safety  and  efficiency  in  mining, 
but  in  a  few  localities  it  is  made  up  of  a  sandstone  with  a  thin  shale 
below,  which  in  wet  mines  loosens  and  falls.  The  floor  of  the  deposit 
is  clay,  which,  varying  from  the  soft  plastic  to  the  somewhat  harder 
siliceous  types,  is  easily  removed  for  entry  ways,  and  has  a  ceramic 
value.  The  usual  method  of  mining  is  to  cut  in  the  clay  below,  or  in 
the  clay  partings  when  two  coal  benches  are  present,  and  thus  separated, 
to  loosen  the  coal  which  lies  in  blocks  by  either  wedging  or  shooting. 
In  the  Jones  mine,  in  Section  8,  Jefferson  Township,  about  one  foot  of 
the  clay  below  is  loosened  by  shooting  and  then  removed,  after  which 
a  small  shot  placed  near  the  top  of  the  stratum  loosens  the  coal  with 
but  little  shattering. 

The  coal  is  rather  fragile,  but  as  the  bed  has  a  jointed  or  blocky 
structure  it  mines,  when  care  is  taken  on  the  part  of  the  workmen, 
in  lumps,  with  only  a  small  amount  of  loss  from  fine  material.  It  is  a 
bright,  clean  looking  coal,  with  low  sulphur  and  ash,  of  which  the  latter 
is  light-colored  and  non-clinkering  under  ordinary  conditions.  The 
coal  ignites  readily  and  bums  with  a  long  free  flame.  The  Upper 
Mercer  coal,  when  all  points  are  considered,  is  an  excellent  fuel,  well 
adapted  for  general  uses,  and  especially  so  for  domestic  purposes. 

Mr.  Burris  kindly  furnished  an  analysis  of  the  coal  from  their 
mine  in  Section  7,  Bloomfield  Township.  The  analytical  work  was 
done  by  J.  G.  Harding,  chemist  for  the  Wellston  Iron  &  Steel  Company. 
The  analysis  of  the  sample  dried  at  212°  F.  is  as  follows: 

Volatile  matter 39.40 

Fixed  carbon 67.00 

Ash-. 3.60 

Sulphur _ 69 

Economic  Value  oj  Upper  Mercer  Clay 

The  Upper  Mercer  clay,  which  lies  directly  below  the  Upper  Mercer 
or  Webster  Block  coal,  varies  in  thickness  and  quality,  but  it  has  a 
ceramic  value  and  is  an  asset,  especially  when  both  clay  and  coal  are 
considered.     The  thickness  of  the  deposit  varies  from  2  to  6  feet,  and 
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the  material  varies  in  quality  from  a  plastic,  low  siliceous  clay  to  one 
quite  sandy.  It  is  a  second-grade  fire  clay  with  a  moderate  amount  of 
fluxes  and  coloring  agents,  and  is  well  fitted  for  the  manufacture  of  high- 
grade  building  brick.  When  the  clay  is  carefully  selected  Jt  is  also 
suitable  for  stoneware  and  low-grade  fire  brick.  When  mined  in  con- 
jimction  with  the  coal  above  the  cost  of  winning  the  clay  is  low.  In 
some  localities  where  the  coal  bed  has  a  fair  thickness  the  fuel  obtained 
would  be  sufficient  to  manufacture  and  bum  the  ware  made  from  the 
clay. 

SAND  BLOCK  OBE 

In  Jackson  County  the  next  member  above  the  Upper  Mercer  coal 
is  the  Sand  Block  ore,  which,  although  of  little  value  at  present,  was 
worked  in  a  number  of  localities  for  the  smelting  of  iron  in  the  old 
charcoal  furnaces,  but  it  was  then  ranked  far  below  the  Ferriferous  and 
Upper  Mercer  ores.  The  ore  is  foimd  more  or  less  continuous  in  parts 
of  Hamilton,  Jefiferson,  Scioto,  Franklin,  Lick,  Coal,  Washington, 
Milton,  and  Bloomfield  townships.  In  the  townships  south  of  Jackson 
the  Sand  Block  ore  lies  from  10  to  20  feet  above  the  Upper  Mercer 
coal,  and  from  10  to  20  feet  below  the  Upper  Mercer  ore,  while  north  of 
Jackson  these  intervals  are  somewhat  contracted,  as  the  ore  is  often 
found  lying  just  above  the  Upper  Mercer  coal.  The  relation  of  the  ore 
to  other  members  is  shown  in  the  sections  under  the  Upper  Mercer 
coal,  hence  they  will  not  be  repeated.  The  thickness  of  the  ore  varies 
from  an  inch  or  two  to  a  foot  or  more  in  some  localities,  but  the  average 
measurement  is  about  5  inches.  The  ore  is  generally  siliceous  and  low 
in  iron,  but  in  most  cases  the  thicker  the  deposit  the  leaner  the  ore. 
Under  heavy  cover  the  iron  is  in  the  form  of  the  carbonate,  but  along 
the  outcrop,  or  where  affected  by  percolating  waters,  it  has  been  changed 
to  hydrated  oxides.  At  present  the  Sand  Block  ore  adds  but  little  to 
the  mineral  wealth  of  the  county. 

UPPEB  MEBCER  LIMESTONE    AND   ORE   AND   ASSOCIATED   STRATA 

The  Upper  Mercer  limestone  is  seldom  present  in  Jackson  County, 
but  the  ore,  except  where  replaced  by  the  heavy  sandstones,  is  quite 
persistent,  and  may  be  traced  across  the  county  from  Scioto  and  Lawrence 
on  the  south  to  Vinton  on  the  north.  The  horizon  is  found  near  the 
summits  of  the  hills  and  ridges  in  the  eastern  parts  of  Hamilton  and 
Scioto  townships,  and  owing  to  the  dip  eastward  it  goes  under  cover 
in  the  eastern  parts  of  Jefferson  and  Franklin  townships.  It  is  found 
in  the  eastern  halves  of  Lick,  Washington,  and  Coal  townships,  and,  ex- 
tending eastward,  it  goes  below  drainage  in  northern  Bloomfield  and 
eastern  Milton  along  the  courses  of  Little  Raccoon  Creek  and  its  tribu- 
taries. The  horizon  is  found  in  Washington  Township  well  toward 
the  summits  of  the   main  ridges.     Besides  the  Upper  Mercer  lime- 
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Btone  and  ore,  thin  coals  with  clays  are  present  in  the  sandstones  and 
shales. 

Stratigraphy 

The  Upper  Mercer  limestone  is  sparingly  fossiliferous  and  of  marine 
origiUy  as  the  types  represented  are  of  this  character.  The  associated 
ore  also  carries  fossils  of  the  same  types  as  those  fomid  in  the  lime- 
stone. The  exact  relation  of  limestone  to  ore  is  hard  to  determine, 
as  the  latter  is  so  seldom  found,  but  the  exposures  observed  indicate 
that  the  two  beds  are  closely  associated.  The  relation  of  the  Upper 
Mercer  ore  to  other  members,  and  the  average  intervals  separating 
them,  are  given  in  the  following  general  section  for  Jackson  County: 

Ft.         In. 

Flint  &Jid  ore,  Black  Flint  horizon ___ 1 

Shales  and  sandstones 21 

Coal,  TianesiaNo,  Sb 2 

Shales  and  sandstones 27          6 

Ore,  Upper  Mercer ..          6 

Shales  and  sandstones 14          8 

Oref  Sand  Block .-          4 

Shales  and  sandstones.. 8          6 

Coal,  Upper  Mercer  No.  3a 1          6 

Shales  and  sandstones 18 

Ot%  Lower  Mercer -_          4 

Shales  and  sandstones 7          8 

Limestone,  Lotocr  iWercer 1 

Many  local  variations  in  intervals  were  observed,  as  the  Mercer 
rocks  in  Jackson  County  are  very  irregular.  When  the  intervals  are 
.  made  up  of  shales,  the  positions  of  the  members  are  usually  quite  con- 
stant, but  when  the  massive  sandstones  appear  many  abnormal- 
ities of  the  positions  are  found.  In  a  general  way  there  is  a  gradual 
thirning  of  the  intervals  northward  across  the  county,  and  this  con- 
dition is  also  found  in  Scioto  and  Lawrence  counties.  A  series  of  sec- 
tions will  be  given  tracing  the  horizon  across  the  county. 

Hamilton  Township. — In  Section  35,  Hamilton  Township,  on  the 
land  of  Henry  Comer,  the  position  of  the  Upper  Mercer  ore  with  reference 
to  other  members  is  shown  in  the  following  record: 

Shalos.  Ft.        In. 

Coal  blossom,  Tionesta, 1 

Covered 25 

Oref  Upper  Mercer _.          6 

Covered- 17 

Ore,  Sand  Block 3 

Covered 45 

Ot^,  Lower  Mercer ._          2 

^— G.  B.  20. 
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On  the  land  of  Joseph  Woods,  in  Section  24,  in  the  eastern  part  of 
the  township,  the  measurements  were  as  follows: 

Ft.         In. 

Ore  f  Upper  Mercer 4 

Covered 13 

Ore,  Sand  Block _ ..  4 

Covered _ _ _ 27 

Ore,  Lower  Mercer , _     _.  1 

Je£Fer8on  Township. — The  intervals  from  the  Upper  Mercer  ore 
to  other  important  members  are  given  in  the  following  section,  taken 
along  the  road  just  south  of  the  Mound  School,  in  sections  19  and  20. 

Ft,         In. 

Sandstone,  massive _.  15 

Shales  and  covered 21 

Shales,  dark,  Tumedto  coal  horizon ._ 3 

Sandstone,  massive 32  6 

OTCf  Upper  Mercer 6 

Sandstone,  massive 20 

Coal  blossom,  C/ppcr  Jtfcrc^ 1 

Clay 3 

Sandstone,  massive _.  13 

Ore,  Lower  Mercer. 

Sandstone  and  covered 17 

In  Section  5,  on  the  land  of  John  H.  Horton,  the  Upper  Mercer 
ore  was  being  mined,  and  the  thickness  of  the  bed  was  10  inches.     On 
the  land  of  Evan  Jenkins,  Section  3,  where  the  ore  was  also  being  mined 
the   following  relations  were   noted: 

Ft.        In. 

Sandy  clay  and  argillaceous  sandstone 3 

Shale : 3 


Ore 

Sandstone 

Ore .. 

Cherty  sandstone. 


>   Upper  Mercer __ 

J                                                                                [-1 
Coal - 1 

Covered .-  13  3 

Shale ._  4 

Ore,  SandBlock _ _ ..  6 

Shale,  blue,  tough _ _ 6 

Coal,  Upper  Mercer 1  2 

Clay. 

South  of  the  above  along  Black  Fork  and  along  the  lower  course 
of  Hewitt  Run,  while  the  horizon  is  above  drainage,  the  ore  is  wanting 
or  replaced  by  heavy  sandstones.  The  following  record  taken  in  Sec- 
tion 10  shows  the  general  rock  structure: 

Ft.         In. 

Limestone,  Ferriferous -.  5 

Coal  blossom,  C/arton 3 

Clay 3 

Sandstone,  massive * _ 30 
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Ft.         In. 

Covered.. ,.—  10 

Shales  and  oovered... 8 

Shales,  dark 5 

Coal  blossom,  Tianesta..^ - — 2 

Clay  shales,  darik _ 1 

Clay  and  clay  shales,  light 4        10 

Sandstone,  massive 7 

Shales— 3 

Sandstone ._ -  17         6 

Coal,  t7pp«r  M«rc5er  ore  horizon --          2 

Clayshales - --          4 

Sandstone,  massive 25 

Scioto  Township. — In  Section  36,  Scioto  Township,  on  the  Anson 
Scurlock  property  the  Upper  Mercer  ore  was  being  mined  by  stripping 
where  it  was  9  inches  thick.  The  upper  part  of  a  measurement  on  land 
of  Andrew  Yinger,  in  Section  13,  shows  the  Upper  Mercer  ore  and  its 
relation  to  other  strata: 

Pt.         In. 

Shale : 8 

Ore,  C/ppcr  Jlferccr,  fossiliferous --  5 

Sandstone _ •  8 

Coal 6 

Shale  and  covered _ 22 

Coal,  Upper  Mercer 1 

Shale  and  covered 1-     12 

Coal  blossom .- --  5 

Clayshales — _ 1  9 

Ore,  Loiwr  Mercer,  fossiliferous - --  3 

Coalblossom _ _ _ 1 

Franklin  Township. — In  Section  31,  Franklin  Township,  on  land 
of  Edward  Gahm  and  P.  E.  Lanhart,  the  ore  measured  8  inches,  but 
is  reported  to  be  2  feet  in  local  areas.  In  Section  30,  on  the  property 
of  Alexander  Jones,  the  thickness  of  the  ore  seen  was  8  inches.  The 
Upper  Mercer  ore,  varying  in  thickness  from  4  to  8  inches,  was  seen  at 
a  number  of  places  in  sections  32,  33,  and  34.  A  composite  section 
on  the  land  of  Everett  Rice,  in  Section  8,  shows  the  ore  and  other  mem- 
bers: 

Ft.         In. 

Ore,  Upper  Mercer > _     -.  8 

Covered 12 

Ore,  Sand  Block _ _ _ _  3 

Covered- 45 

Orej  Lofver  Mercer^ _ 4 

Covered _ _.. 82 

Shales,  gray _ 14 

Shales,  dark  hlue,  sandy _ 4 

Coal,  Vandvsen --        10 

Carbonaceous  shale 1 

Covered-. -, _ - 2 

Sandstone 10 
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The  Upper  Mercer  ore  was  also  seen  at  several  places  in  Section 
7,  where  it  has  about  the  same  thickness  as  in  the  above  section,  and 
has  been  worked  for  the  Jackson  furnaces.  A  composite  section  taken 
along  the  ridge  near  the  home  of  W.  L.  Brown,  Section  3,  shows  the 
following  relations: 

Limestone,  Ferrifercus,                                                                       '  Ft,  In. 

Covered 42 

Ore,  £2acA;  Ffint  horizon,  reported  thickness -     --  4 

Covered ^- 43 

Orej  Upper  Mercer ___     .-  3 

Covered 78 

Coal,  cannel |                                                                             [ -_  8 

Shale >  Lotver  Mercer \  ..  6 

Coal,  cannel J  [.-10 

Lick  Township. — The  Upper  Mercer  ore  has  been  mined  by  bench- 
ing along  the  outcrop  quite  extensively  in  the  eastern  part  of  Lick 
Township.  It  has  good  thickness  and  is  rather  persistent.  In  Section 
26,  on  land  *  of  Harrison  Kesinger,  the  measurements  which  follow 
were  taken:  p^       j^ 

Ore,  Black  FUnt  horizon,  reported  thickness --          6 

Covered _^  58 

OrBf  Upper  Mercer 4 

Covered-- __ - - 15 

Sandstone,  shaly - 8 

Coal,  Upper  Mercer _ 1          8 

Covered. 

A  composite  section  on  the  property  of  Michael  Radclifif,  in  Sec- 
tion 23,  shows  the  relation  of  several  members  as  follows: 

Limestone,  Ferriferaue,  weathered  blocks  on  summit  of  knob.  Pt.       in. 

Covered— _-  26 

Coal,  BrooAiriZ^,  reported  thickness _- 1         8 

Covered - 15 

Ore,  Black  Flint,  hoiizon 4 

Covered — -  40         8 

Coal,  reported  thickness - 1          4 

Covered-- _ - 10 

Ore,  Upper  Mercer -_          4 

Covered _ 20          8 

Coal,  Upper  Mercer - 1 

Covered _ 48 

Coal,  Louder  itfercer,  cannel,  reported  thickness 1          3 

In  Section  22,  on  land  of  Madison  Wykle,  the  rocks  measured 
as  foUows:  p,.      i„. 

Ore,  Black  FlirU  horizon _ - --  —          6 

Covered .- 48 

Ore,  Upper  Mercer --          5 

Covered 25 

Sandstone _ —  8 
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Ft.  In. 

Shale... _ 1  6 

Coal..]  [-.5 

CIay_- >    Upper  Mercer __. j  ..  2 

Coal..]  [    1  5 

Covered _ 36 

Coal,  Loiiwr  Mercer,  cftnsel  nature __  3 

In  Section  14,  on  land  of  George  B.  Wykle,  a  section  showing  the 
important  membeiis  from  the  ore  on  the  Black  Flint  horizon  to  the 
Lower  Mercer  limestones  was  obtained.  The  section  following  thus 
defines  the  position  of  the  Upper  Mercer  ore: 

Ft.         In. 

Sandstone. _ 15 

Ore^  Black  Flint  horizon _  6 

Covered..^ 15 

Sandstone,  calcareous,  fossiliferous 1 

Covered.. 3 

Coal  blossom,  Tioneata _ 1 

CLay,  light ..I ._ 7 

Sl»ale _._ : 4 

SaJidstone. 9 

Coal  blossom 1 

Clay,  sandy,  bluish 2 

Sliale,  sandy _ 5 

iy-T^f  Upper  Mercer ._  2 

Ooal  stain. 

Olay,  light,  sandy _ 2 

Sandstone _  8  8 

Covered , _.._ 5 

Ore,  kidney ._  2 

Shale : 6  8 

Cotklf  Upper  Mercer 1  1     • 

Clay,  good _ 3 

Shale 1 9        11 

Coal 4 

Clay  shale 2  8 

Sandstone _ 3 

Shale 3 

Coal 9 

Clay  shale ._ ^ 2 

Covered _ 5         3 

Limestone,  Lower  Mercer^  f  ossiliferous. ._       1 

Coal  Township. — The  Upper  Mercer  ore  continues  northward 
across  Coal  and  Washington  townships  into  Vinton  County.  A  repre- 
sentative section  showing  the  Upper  Mercer  ore  and  its  stratigraphic 
position  with  reference  to  the  Tionesta  and  Upper  Mercer  coals  and 
the  ore  on  the  Black  Flint  horizon,  was  obtained  on  land  of  G.  N.  House, 
in  Section  3,  Coal  Township.     The  rocks  exposed  and  measured  follow: 

Ft.  In. 

Covered _ 15 

Ote,  Black  Flint  honion.. 8 
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Ft.  In. 

Covered _ _-. 26 

Sandstone,  shaly,  calcareous,  very  f ossiliferous 4 

Shale,  sandy,  very  fossiliferous 1     '    3 

Shale,  dark,  very  f ossiliferous >  4 

Coal ]                                                     [    1  2 

Clay  shale  with  thin  coal  bands  -  ..6 

Coal '  Tionesta -i--  ^ 

Clay,  dark ..  11 

Coal.. J                                                   i  ..  10 

Clay  shale,  dark 1  6 

Covered 14 

Ore,  Upper  Mercer ..  4 

Sandstone,  shaly 26 

Shale 2  10 

Coal,  (7ppcr  Mercer _ ..» 1  2 

Covered. 

Along  the  road  south  of  the  abandoned  Superior  No.  2  mine,  in 
Section  35,  the  measurement  obtained  shows  the  interval  from  the 
Upper  Mercer  ore  to  the  Lower  Mercer  ore  and  limestone  below.  The 
following  rocks  were  measured:  p^       j^ 

Ore,  f/pper  Afercer,  thickness  reported ..          5 

Covered.. _ • 35 

Ore,  sandy,  I»ou?er  Afercer , ._          4 

Clay  shales,  light.. 1          8 

Shales  and  covered _. 16 

Limestone,  Loi/Jer  Mercer 1 

Washington  Township. — On  land  of  W.  R.  Hamilton,  Section  27, 
Washington  Township,  the  ores  have  been  mined  by  stripping.  The 
section  obtained  shows  the  general  relation  of  the  Upper  and  Lower 
Mercer  ores,  and  is  given  below:  p^       j^ 

Ore,  Upper  Mercer 4 

Sandstone  and  covered 10 

Covered... 20 

Coal  blossom,  t/pper  Afcrcer 1 

Clay  and  covered 7 

Sandstone  and  covered ^_     10 

Ore,  Lower  Mercer,  fossiliferous 6 

Milton  Township. — In  Milton  Township  the  Upper  Mercer  ore 
was  mined  by  benching  first  for  the  charcoal  furnaces,  and  later  for  the 
modern  coke  furnaces.  It  is  mined  at  present  in  a  desultory  way, 
but  the  amount  produced  is  trifling.  The  section  taken  at  the  mine 
of  the  Wellston  Colliery  Company,  in  Section  5,  Milton  Tow^nship, 
shows  the  position  of  the  Upper  Mercer  ore  with  reference  to  the  Ferri- 
ferous limestone  above  and  the  Lower  Mercer  ore  and  Quakertown  coal 
below.     The  section  measured  is  as  follows: 

Ft.  In. 

Limestone,  Ferriferous 3 

Covered __ - 62 


JACKSOK  COUNTY  167 

•  Ft.        Iiu 

Ore,  Upper  Mercer ._          6 

Covered __  66 

Ore ^Lower  Mercer _ ^-          4 

Shale- 2 

Sandstone,  femigmoufi 1 

Covered ^ 29 

Top  of  shaft. 

Interval- _ 78 

Coelf  Quakertoion _- _ 2          6 

The  following  composite  section  taken  at  the  mine  of  the  Elk 
Fork  Coal  Company,  in  Section  3,  shows  the  Upper  Mercer  ore  and  other 
important  members: 

Ft.         In. 

Coal  blossom,  Tionesla. _ _ 6 

Clay,  upper  part  dark _ _  4 

Covered .-  2 

Sandstone ^  4          6 

Covered 1 - 5 

Sandstone _ 5 

Orey  Upper  Mercer - .- _-          4 

Shales _ 9          2 

Coalf  Upper  Mercer __ 1          6 

Sandstone,  shaly 5 

Top  of  shaft. 

Sandstone  and  covered _ 25 

lAjnestone,  LfOiver  Mercer 1         _. 

The  Upper  Mercer  ore  is  exposed  along  the  small  stream  east  of 
Mulga,  in  Section  3,  and  on  the  hill  east  of  this,  on  the  land  of  the 
Superior  Colliery  Company,  in  Section  2,  the  Clarion  coal  was  opened. 
In  Section  8,  the  measurements  taken  from  the  hollow  near  the  aban- 
doned Superior  No.  6  mine  to  the  hill  west  on  land  of  George  Woodrow, 
shows  the  Upper  Mercer  ore,  the  Clarion  coal,  and  the  Lower  Mercer 
limestone.     The    record    is    given    below: 

Ft.         In. 

Coal 1  [    1          2 

Clay  and  bone  coal _  _          8 

Coal *    Clarian,  reported  thickness . 

Claynsulphur  band 

Coal 

Covered _ _ _ .-  51 

Coal  blossom,  Tion€^/a _ 1 

Covered __ _.  31 

Ore,  Upper  Mercer _ _  ._           4 

Covered.: 35 

Shale,  part  sandy.  _ 16 

Covered 5 

lAmsstonef  Lower  Mercer ..         10 

The  Upper  Mercer  ore  here  varies  from  4  to  8  inches  in  thickness 
anci  has  been  mined  by  stripping.     Along  Mulga  Run,  in  Section  10 
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the  ore  has  also  been  mined,  and  the  following  section,  taken  on  lafid 
of  the  Superior  Colliery  Company,  shows  the  position  of  the  ore  and  other 
important  members; 

Pt.         In, 

Sandstone,  with  finger  coal.     Clarion  horizon . 1 

Sbaly  sandstone  and  covered 29 

Coal,  bony,  cannel,  7ione9to _ 1 

Sandstone  and  covered ^ 27 

Ore  J  Upper  Mercer. 6 

Shale 12 

Coal,  r/ppcr  Jlferccr,  reported  thickness _  1          6 

The  ore  where  exposed  along  Mulga  Run  varies  from  4  to  10  inches 
in  thickness,  but  averages  about  5  or  6  inches.  The  ore  was  exposed 
in  the  road  near  the  bridge  that  crosses  Little  Raccoon  Creek,  in  Section 
15,  and  the  rocks  measured  at  this  place  are  given  below: 

Ft.         In. 

Ore  f  Upper  Mercer _ 4 

Shale _      3 

Coalblossom .-  2 

Clay  shale _     _.  6 

Coalblossom ->     ._  2 

Clayshale 1 

Shale,  gray,  sandy _ __      6  6 

Ore,  Sand  Block..,, _ 4 

Sandstone,  ferruginous 1 

Shale,  carbonaceous,  fissile.  Upper  Mercer  coal  horizon 2 

The  Upper  Mercer  ore  and  the  associated  strata  were  exposed  on 
land  of  R.  A.  Fitzpatrick,  east  of  Little  Raccoon  Creek,  and  in  Sec- 
tion 16  along  the  road  north  of  Middletown.  Near  Hogansville,  along 
the  road  between  sections  18  and  19,  the  Upper  Mercer  ore  and  the 
Lower  Mercer  and  Ferriferous  limestones  were  exposed  and  measured. 
The  record  follows: 

Ft.         In. 

Limestone,  flinty.  Ferriferous 3 

Shale,  black,  fissile 2 

Coal ' 


Coal,  bony 

Clay 

Coal 

Clay 

Coal 


^    Clarion. 


2 
4 
6 
5 
1 


1 


Clay  and  covered 13 

Sandstone ._ : 9 

Covered 10 

Sandstone,  soft 12 

Shale 1          6 

Ore,  Upper  Mercer ._          3 

Clay,  light.. .._ 1          3 

Sandstone __ _ _ 1 

Covered _. 5 

Ore,  Sand  Block ._ --          4 


JACKSON   COUNTY  189 

Ft.         In. 

Sandstone,  ferrugmous _ _ --          8 

Sandstone,  soft 10 

Covered --  5 

Sandstone ^ 11      *  -- 

Clay,  Ught 2 

Sandstone,  shaly _-_ - 3 

Sandstone,  coarse-grained 6          6 

Shale - - 1         e 

Limestone,  Louder  ilfercer,  fossiiiferous 1 

Along  the  road  just  below  the  mouth  of  Coal  Run,  in  Section  23, 
the  Upper  Mercer  ore  was  exposed,  and  on  the  hill  nearby  the  cannel 
coal  was  formerly  mined.  The  following  rocks  and  intervals  were 
recorded : 

Ft.         In. 

Coal,  cannel,  7'icm€5 to,  thickness  reported _ 2 

Sandstone  and  covered _ 32 

Sandstone,  coarse-grained 2 

Shale,  gray __ 3 

Ore,  C/pp«r  Afcrc€r,  f OBsiliferous --  4 

The  Upper  Mercer  ore  goes  below  drainage  in  the  Little  Raccoon 
Valley,  in  the  southern  part  of  Section  23,  but  it  is  exposed  along  the 
headwaters  of  Flint  and  Tarcamp  runs. 

Bloomfield  Township. — Along  the  headwaters  of  Dickason  Run, 
especially  in  the  vicinity  of  Ridgeland,  in  Bloomfield  Township,  the  Upper 
Mercer  ore  is  again  above  drainage.  It  was  mined  by  stripping  here 
during  the  days  of  the  charcoal  furnaces,  but  the  bed  is  not  as  thick 
or  persistent  as  the  ore  on  the  Black  Flint  horizon. 

Economic  Value  oj  Upper  Mercer  Limestone  and  Associated  Coals  and 

Shales 

The  Upper  Mercer  limestone  is  present  only  in  a  few  localities 
in  Jackson  County,  where  the  bed  is  represented  by  dark,  nodular 
limestone  and  chert,  only  a  few  inches  in  thickness.  The  stratum 
is  of  interest  only  for  its  stratigraphic  value,  for  it  is  of  great  aid  in 
correlating  the  thin  coals  found  in  the  general  horizon.  In  some  lo- 
calities there  is  found  a  thin  coal  bed  only  a  few  inches  below  the  lime- 
stone or  ore,  but  tjiis  seldom  reaches  1  foot  in  thickness,  and  is  usually 
only  a  smut  streak.  In  some  localities  in  eastern  Coal  and  Lick,  and 
western  Milton  townships,  there  is  found  a  thin  coal  bed  about  10  feet 
above  the  horizon  of  the  Upper  Mercer  ore.  The  stratum  is  usually 
about  1  foot  in  thickness,  but  at  a  few  places  it  is  from  1  foot  4  inches 
to  1  foot  6  inches.  It  has  been  prospected,  but  has  not  been  mined  even 
by  stripping.     The  coal  is  of  good  quality  and  has  a  blocky  structure. 

Shale  deposits,  which  are  often  many  feet  in  thickness,  and  which 
are  suitable  for  ceramic  ware,  are  found  in  some  localities  in  the  interval 
froJi^  ^'^^  Lower  to  the  Upper  Mercer  limestone.     In  some  regions  th^ 
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interval  is  composed  mainly  of  massive  sandstone.  These  shale  de- 
posits are  an  asset  only  when  favorably  located  with  regard  to  plant 
site,  shipping  facilities,  fuel  and  water  supply,  etc. 

Economic  Valine  of  Upper  Mefcer  Ore 

Next  to  the  Ferriferous,  the  Upper  Mercer  ore  was  the  main  reliance 
for  the  ore  supply  of  the  charcoal  furnaces.  For  the  coke  furnaces  it 
now  stands  third,  ranking  below  the  Jackson  Sand  Block  ore  and  the 
Ferriferous.  The  thickness  of  the  deposit  varies  from  a  few  inches 
to  about  2  feet,  but  that  usually  observed  is  from  5  to  10  inches.  Under 
heavy  cover  the  ore  is  a  ferrous  carbonate,  the  usual  coal  formation 
type,  but  along  the  outcrop  it  is  a  ferric  oxide  with  more  or  less  combined 
water.  The  carbonate  ore  was  not  desired  for  charcoal  furnace  use, 
and  even  the  gray  or  partially  weathered  material  was  often  condemned, 
On  this  account,  and  owing  to  ease  in  mining,  the  stratum  was  worked 
only  along  the  outcrop  or  under  shallow  cover:  hence  the  main  ore 
body  yet  remains  in  the  hills.  The  mining  at  present  is  done  by  stripping 
with  pick  and  shovel,  with  plow  and  scraper,  or,  where  the  strata  above 
are  hard  shales  or  sandstones,  with  explosives  and  scraper.  No  drift 
mines  are  operated  in  Jackson  County  for  the  Upper  Mercer  ore. 

The  iron  content  of  the  ore  compares  favorably  to  that  of  the 
siliceous  Lake  ores,  while  the  phosphorus  and  manganese  are  well  pro- 
portioned for  foundry  pig.  The  general  character  of  the  Upper  Mercer 
ore  is  shown  by  the  following  analysis,  kindly  furnished  by  the  Jackson 
Iron  &  Steel  Co.: 

Iron,  Fe _ 41.14  per  cent. 

Phosphorus,  P.. _ 344 

Silica,  SiOt 22.10 

Alumina,  AliOi _     4.92 

Manganese,  Mn .78 

Lime,  CaO __ none 

Magnesia,  MgO ._  none 

Moisture.. 6.80 

The  Star  Furnace  Company  reports  the  Upper  Mercer  ore,  which 
is  mined  on  the  Scurlock  property  south  of  Jackson,  to  contain  from 
51.10  to  54.30  per  cent,  of  iron.  An  analysis  of  the  Upper  Mercer  ore 
from  the  vicinity  of  Jackson  is  as  follows:* 

Specific  gravity _ 2.774 

Combined  water 11.30 

Siliceous  matter 9.16 

Sesquioxide  of  iron 74.63 

Alumina ._     1.20 

Manganese  oxide 1.15 

Carbonate  of  lime 0.52 

.  .-        -  

'Ccol.  Puiv.  Ohio,  Report  of  Progress^  1870,  p.  150. 
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Carbonate  of  magnesia — _.    0.76 

Phosphoric  acid 0.83 

Sulphur - trace 

Total 99.55 

Percentage  of  metallic  iron 52.24 

Tbe  ore  smelts  easily  as  the  structure  is  porous,  thus  allowing 

iJie      reducing    gases    to  permeate    the   mass.      Even    when    smelted 

in   trlie   coke  furnaces  the  iron  carbonizes  somewhat  similarly  to  that 

made  by  the  old  charcoat  furnaces.     The  iron  is  soft  and  tough,  hence 

it  is  a  standard  iron  for  all  foundry  work.     When  all  points  are  considered, 

these  ores  surpass  the  siliceous  Lake  ores  in  value,  and  should  be  more 

extensively  used. 

TIONESTA   OR  NO.    3b   COAL  AND    CLAY 

The  Tionesta  or  No.  3b  coal  is  very  unsteady  in  Jackson  County, 
which  is  also  true  of  the  member  in  Lawrence  and  Scioto  counties. 
The  bed  has  sufficient  thickness  for  regular  drift  mining  in  only  a  few 
localities,  and  in  these  the  areas  are  small.  The  horizon  is  more  often 
marked  by  the  black  carbonaceous  shales  and  the  light  siliceous  clay, 
that  form  the  roof  and  floor  of  the  bed,  than  by  coal.  The  bed  is  vari- 
able in  structure  also;  for  in  one  hill  it  may  be  made  up  of  only  one 
coal  bench,  but  in  the  next  this  may  be  broken  up  into  several  thin 
benches,  with  shales  or  clays  intervening.  In  southern  Jackson  County, 
especially  near  Monroe  Furnace,  the  deposit  is  made  up  of  bituminous 
coal,  while  on  Coal  Run,  in  Milton  Township,  it  is  a  true  cannel  coal, 
yet,  where  it  passes  into  Vinton  County,  in  the  region  of  the  Jackman 
School,  in  Richland  Township,  it  is  again  bituminous  in  character. 
Although  the  member  is  very  persistent,  the  bed  is  one  of  the  most 
variable  in  character  in  the  lower  Coal  Measures.  The  shales  and 
sandstones  above  the  Tionesta  coal  are  usually  remarkably  fossiliferous, 
and  this  feature  is  a  valuable  aid  in  the  correlation  of  this  and  other 
members.  In  Jackson  Coimty  the  member  is  best  developed  near 
Monroe  Furnace,  in  Jefferson  Township,  and  on  Coal  Run,  in  Milton, 
where  it  has  been  mined  by  drifting,  although  at  other  places  it  is  mined 
by  stripping  for  local  use. 

In  the  southeastern  part  of  Hamilton  Township  the  blossom  of 
the  Tionesta  coal  is  found  close  to  the  summit  of  the  main  ridge  near 
the  Oak  Grove  School.  The  horizon  is  found  high  on  the  hills  and 
ridges  in  western  Jefferson,  and,  owing  to  the  dip  eastward,  goes  under 
cover  near  the  eastern  boundary.  In  Franklin  Township  the  coal 
is  seldom  present,  as  the  interval  is  largely  made  up  of  massive  sand- 
stone. 

In  southern  Bloomfield  Township  the  member  goes  below  drainage 
in  the  Symmes  Creek  Valley,  and  in  the  northern  part  along  the  course 
of  Dickason  Run  west  of  Keystone  Furnace.     The  Tionesta  coal  is 


; 


172  GEOLOGY  OF  SOUTHERN  OHIO 

found  along  the  main  ridges  in  the  eastern  half  of  Lick  Township,  and 
the  same  is  true  of  Coal  Township.  In  Washington  Township  the 
western  outcrop  of  the  member  is  marked  by  thin  coal  and  black  shales 
on  the  highest  knobs  and  ridges  east  of  the  Cincinnati,  Hamilton  & 
Dayton  Railway.  In  northern  Milton  Township  the  bed  goes  below 
drainage  near  the  Lincoln  School.  South  of  this  along  Mulga  Run  it 
disappears  in  the  hills  east  of  the  stream,  and  on  Rich  Run  the  blossom 
of  the  coal  passes  below  drainage  in  the  southeastern  part  of  Section 
11.  On  Coal  Run  the  member,  here  represented  by  cannel  coal,  goes 
under  cover  just  west  of  the  mine  of  the  Mohawk  Coal  Company.  The 
bed  was  seen  near  the  road  level  at  the  mouth  of  Buffer  Run  and  near 
Buckeye  Furnace,  while  south  of  this  it  was  last  observed  near  the 
Milton-Bloomfield  line. 

Stratigraphy  and  Extent 

The  interval  from  the  Tionesta  coal  to  the  overlying  Ferriferous 
limestone  in  Jefferson  Township  varies  from  60  to  75  feet.  The  aver- 
age interval  however  is  about  60  feet.  Much  the  same  conditions  were 
found  in  eastern  Franklin  and  Lick  Townships  and  in  western  Bloom- 
field.  In  Milton  Township,  along  the  courses  of  Little  Raccoon  Creek 
and  its  tributaries,  the  interval  is  considerably  shortened,  as  it  varies 
from  35  to  55  feet,  but  averages  close  to  45  feet.  From  all  the  measure- 
ments made  in  Jackson  County  the  average  interval  from  the  Tionesta 
coal  to  the  Ferriferous  limestone  is  55  feet;  to  the  Black  Flint  siliceous 
limestone  and  ore  22  feet,  and  to  the  underlying  Upper  Mercer  ore 
29  feet. 

Jefferson  Township. — Near  the  head  of  Monroe  Hollow,  in  Section 
29,  Jefferson  Township,  the  Tionesta  coal  was  formerly  mined  for 
railroad  shipment,  but  at  present  the  workings  are  abandoned,  although 
the  productive  area  is  not  exhausted.  In  Section  30,  on  the  property 
of  A.  Kelley,  the  structure  of  the  Tionesta  coal  in  a  drift  mine  is  as 
follows: 

F*.         In. 

Shale,  black,  tough 11 

Coal,  good 

S?^]'  ^"y Tionesta 


Coal,  good 
Coal,  cannel 


3 
6 
2 
3 


In  the  southwestern  comer  of  Section  29,  on  land  of  Emerson 
Coon,  the  following  structure  was  seen  in  a  bench  mine: 

Ft.         In. 

Shale,  dark,  sandy,  carbonaceous 2 

Coal,  good 1  [ --  2 

Coal,  bone I  ^pi^^esta |  "  ^ 

Coal,  somewhat  bony f  I  __        10 

Coal,  good 
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!East  of  Monroe  Furnace  the  Tionesta  coal  is  wanting  or  thin. 
Along  Lefthand  Fork  the  Tionesta  horizon  goes  under  cover  near  the 
old  Cambria  Furnace. 

The  Tionesta  coal  is  thin  or  wanting  along  Black  Fork  from  the 
Baltimore  &  Ohio  Southwestern  Railroad  north.  In  the  exposures 
noted  along  Hewitt  Run  the  Tionesta  bed  was  represented  at  most  by 
only  a  few  inches  of  coal.  North  of  Hewitt  Run,  where  exposed,  the 
Tionesta  coal  is  represented  mainly  by  the  associated  black  shales,  light 
clay,  and  sandstone. 

Madison  Township. — In  Madison  Township,  on  land  of  George 
Drummonds,  in  Section  6,  the  Tionesta  coal  has  been  benched  in  the 
bed  of  Black  Fork  near  the  road  bridge.  Mr.  Drummonds  reports 
the  total  thickness  of  coal  and  partings  about  4  feet.*  The  aneroid 
measurement  from  the  coal  to  the  Ferriferoas  limestone  was  64  feet. 

Franklin  Township. — In  Franklin  Township  the  Tionesta  coal 
is  wanting  mainly  as  it  is  replaced  by  massive  sandstones,  but  at  a 
few  places  the  black  shales  that  mark  the  horizon  were  seen. 

Lick  Township. — In  eastern  Lick  Township  the  Tionesta  member 
is  better  represented,  but  it  seldom  thickens  to  over  1  foot  6  inches. 
A  section  measured  along  the  road  between  sections  35  and  36  and 
north  of  the  Jackson-Keystone  Pike  shows  the  following  members: 

Ft.        In. 

Ore,  Black  Flini  horizon__ T_-  6 

Shale,  sandy _ ?15  6 

Shale,  gray _ _ •  7 

Shale,  dark „ ^  2 

Coal  hloaaom,  Tianeaia _._ |  1 

The  rocks  exposed  along  the  road  in  the  northeastern  part  of 
Section  23  show  the  following  relation  of  the  Tionesta  coal  to  the  ore 
on  the  Black  Flint  horijon: 

Ft,         In. 
4 


'  Black  Flint  horizoD. 


Ore 

Shale—. 

Ore 

Shale-.- 

Ore 

Shale,  very  f  ossilif eroiis 14 

Coal  blossom,  Tionesta 1 


6 
2 

4 


Along  the  road  near  the  home  of  George  B.  Wykle,  Section  15, 
an  excellent  record  was  obtained,  for  it  shows  all  the  important  members 
from  the  Lower  Mercer  limestone  to  the  ore  on  the  Black  Flint  horizon. 
The  section  shows  about  the  normal  intervals  separating  the  various 
members  and  is  as  follows: 

Ft.         In. 

Ore f  Black  Flint  horizon.^ -__'__,     _.  6 

Covered.- _ 16 

Sandstone,  calcareous,  very  fossiUferous 1 
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Ft.         In. 

Covered - _ 3 

Coal  bloesonii  Ti(m«8to 1 

Clay,  light _ 7 

Shale 4 

Sandstone ,      9 

Coalblofisom 1 

Clay,  bluish,  siliceous — 2 

Shales,  sandy . 5 

Ore,  Upper  Mercer J .-  2 

Coalstain.. - -,  —  1 

Clay,  light,  siliceous 2 

Sandstone,  light  at  top - 8         8 

Covered _ 5 

Ot^y  Sand  Block 2 

Shales _ .-.      6  8 

Coal,  Upper  Mercer,. - 1  1 

Clay,  good— _ 3 

Shales _ 9        11 

CoaJ - - 4 

Clay  shale 2         8 

Sandstone 3 

Shale 3 

Coal _. -.  9 

Clay  shale 2 

Covered - 5  3 

lAmeRtone,  Lower  Mercer 1 

Coal  Township. — The  Tionesta  coal  is  found  well  towards  the 
summits  of  the  knobs  and  ridges  in  the  eastern  part  of  Coal  Township, 
but  the  bed  seldom  exceeds  1  foot  in  thickness,  while  in  most  of  the 
area  it  is  represented  only  by  the  siliceous  clay  and  dark  shales.  In 
a  small  area  east  of  Coalton  the  member  has  thickened  locally,  and  has 
been  prospected  on  land  of  G.  N.  House,  in  Section  3.  The  structure 
of  the  bed  is  shown  in  the  following  section:  p^      j^ 

Shale,  dark,  very  fossiliferous - --  4 

Coal -— 


Clay  shale  with  thin  coal  bands 

Coal _ \  Tionesta. 

Clay,  dark _- 

Coal 


2 

6 

5 

11 

10 


Washington  Township. — In  Washington  Township  the  Tionesta 
coal  is  found  on  the.  high  knobs  and  ridges  as  far  west  as  the  Cincinnati, 
Hamilton  &  Dayton  Railway.  The  bed  is  quite  persistent,  but  at  no 
place  was  it  found  sufficiently  thick  for  mining;  hence  a  few  sections 
only  will  be  given  in  order  to  illustrate  its  relations  to  other  members. 
The  upper  part  of  a  record  taken  on  land  of  E.  C.  Wallace,  in  Section 
23,  is  as  follows:  ^^      i^ 

Orej  Black  Flint  hoiizon - 6 

Shale,  very  fossiliferous ..,- 10 

Coal  blossom,  Tion^to — --  6 
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The  Tionesta  coal  extends  northward  into  Vinton  County,  and 
near  the  Jackman  School,  in  Section  34,  Richland  Township,  the  bed 
has  good  thickness.  The  local  fuel  supply  is  obtained  from  it  by  drift 
niining.  A  section  taken  there  is  given  below  in  order  to  show  the 
general  character  of  the  member  and  the  interval  to  the  ore  on  the  Black 
Flint  horizon: 

Ft.         In. 

Ore^  Black  Flint  horizon _ 8 

Shale - 5 

Shale  and  covered _ 19 

Shale,  very  foesiliferous 4 

Coal,  Tionesta _ 5  1 

Milton  Township. — ^In  Milton  Township  the  Tionesta  coal  is 
very  imsteady  and  variable  in  character.  In  most  of  the  area  above 
drainage  the  bed  is  thin  and  bony,  but  on  Coal  Run  and  vicinity  it 
assumes  the  phase  of  a  cannel  coal,  and  thickens  to  about  2  feet.  The 
member  will  be  traced  southward  across  the  township.  Near  the  mine 
of  the.  Minglewood  Coal  Company,  in  Section  34,  the  following  measure- 
ments were  obtained : 

Ft.         In. 

Flint,  Black  Flint 1 

Covered. 1 18  6 

Coal,  Tionesta _ 1  4 

The  Tionesta  coal  goes  below  drainage  on  Mulga  Run  near  old 
Lincoln  Furnace.  In  Section  3,  north  of  the  mine  of  the  Elk  Fork 
Coal  Company,  the  thin  blossom  of  the  Tionesta  coal  was  exposed. 
West  of  the  abandoned  Superior  No.  6  mine,  in  Section  8,  the  following 
record  shows  the  general  relation  of  the  important  members: 

Ore,  Ferriferous.  Ft.       In. 

Shale,  black _ 3 

Coal  and  partings,  Ckrion __  3        11 

Covered _ _ 51 

Coal  hlosaom,  Tionesta * 1 

Near  the  mouth  of  Mulga  Run,  in  Section  10,  the  Tionesta  coal 
assumes  the  cannel  phase,  but  measures  only  6  inches  in  thickness. 
On  Rich  Run,  in  Section  11,  on  land  of  the  Superior  Colliery  Company, 
the  record  given  below  was  obtained: 

Pt.         In. 

Coal  blossom,  Tionesto,  cannel.. 1 

Covered 18 

Orej  Upper  Mercer __  7 

The  cannel  coal  has  been  mined  on  Rich  Creek  on  land  of  J.  W. 
Phillips,  and  is  reported  to  be  1  foot  8  inches  in  thickness.  The  member 
was  seen  on  the  outcrop  at  several  places,  and  goes  below  drainage 
in  the  northeastern  part  of  Section  14.     The  record  measured  in  the 
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In. 


8 


northern  part  of  Section  15,  on  land  of  James  E.  Goddard,  shows  the 
following  members:  p^ 

Coal  blossom,  Tioneata . 1 

Clay,  light - 4 

Sandstone,  light 5 

Sandstone 9 

Ore,  Upper  Mercer . ._ 

•Along  Coal  Run,  in  the  southern  part  of  Section  14,  the  Tionesta 
bed,  here  a  hard  cannel  coal,  was  worked  at  one  time  for  railroad  ship- 
ment,  but  at  present  it  furnishes  only  small  quantities  of  fuel  for  local 
domestic  use.  From  outcrop  indications,  there  is  an  area  of  about  two 
square  miles  here  in  which  the  coal  exceeds  1  foot  6  inches  in  thickness, 
and,  since  the  original  mining  was  confined  to  short  entry  work,  only  a 
small  part  of  the  total  area  is  exhausted.  The  coal  is  a  true  cannel, 
hard,  lustrous,  and  moderately  pure.  The  main  coal  bench  usually 
contains  a  few  inches  of  bone  coal  in  the  upper  part,  but  this  is  not 
constant.  A  section  taken  on  the  land  of  the  Superior  Colliery  Company 
shows  the  general  structure  as  follows:  p^ 

Shale,  black,  tough _ 1 

Coal,  cannel 


Coal,  bitiuninous-  _ 

Clay  shale,  dark 

Coal,  cannel,  bony. 
Coal,  cannel,  good. 


Tionesta. 


In. 
6 

li 
3 

4 

6 

6 


The  coal  of  good  quality  in  the  lower  bench  in  this  locality  isjre- 
ported  to  vary  from  1  foot  2  inches  to  2  feet  6  inches,  but  to  average  about 
2  feet.  The  Tionesta  coal  in  this  locality  lies  from  40  to  50  feet  below 
the  Clarion  coal,  and  from  20  to  30  feet  above  the  Upper  Mercer  ore. 

The  cannel  coal  was  exposed  for  measurement  on  land  of  J.  W. 
O'Neil,  in  Section  23,  and  the  record  obtained  follows: 

Shale,  dark,  tough. 

Coal,  cannel 

Coal,  bituminous. . 

Clay  shale,  dark 

Coal,  cannel,  bony- 
Coal,  cannel,  good. 
Coal,  cannel,  bony. 

The  bony  part  of  the  mainfcoal  benchjis  reported  to  be  somewhat 
thinner  in  places  in  the  mine.JJln  the  southeastern  part  of  the  section 
the  cannel  coal  is  exposed  along  the  roadside,  where  the  interval  to  the 
Clarion  measured  as  follows: 


^  Tionesta. 


Ft. 

In. 

1 

^  ^ 

m  mm 

li 

.  « 

21 

1 

3 

^  ^ 

8 

1 

10 

4 

Coal 

Clay  with  coal  bands... 

Coal 

Clay 

Coal 


Clarion. 


Ft. 

In. 

1 

3 

.  ^ 

8 

1 

5 

k  ^ 

1 

1 

3 
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Ft.        In. 

Clay 1 

Covered- 7 

Scuidstone i « 5 

Covered 15 

Shale  and  shaly  sandstone _ ._: 7 

Shale,  dark _ _.. _ 3 

Coal  blossom,  rionesto 1 

The  coal  has  been  stripped  for  local  use  and  is  reported  thicker 
under  cover.  The  blossom  of  the  Tionesta  coal  was  noticed  at  a  few 
pUices  in  Section  22,  but  the  surface  indications  point  to  the  bed  being 
thin  and  somewhat  bony.  In  Section  21  where  observed  the  member 
is  a  bituminous  coal,  with  associated  bone  and  highly  carbonaceous 
shales.  Along  Little  Raccoon  Creek  south  of  Buckeye  Furnace,  the 
Tionesta  member  is  represented  by  a  thin  coal  bed,  seldom  over  a  few 
inches  in  thickness,  and  by  black  carbonaceous  shale.  It  goes  below 
drainage  a  short  distance  south  of  the  Milton-Bloomfield  line. 

Bloomfield  Township. — The  Tionesta  coal  is  well  above  drainage 
in  western  Bloomfield  Township  along  the  upper  course  of  Dickason 
Bun,  but  it  seldom  thickens  suflBiciently  for  mining,  even  hy  stripping. 

Economic  Value  of  Tionesta  Coal 

The  Tionesta  coal  adds  but  little  to  the  fuel  wealth  of  Jackson 
County,  as  the  known  productive  areas  above  drainage  are  confined 
to  a  few  sections  in  southwestern  Jefferson  Township  and  to  the  small 
field  on  Coal  Run,  and  in  its  vicinity  in  Milton  Township.  In  the  former 
locality  the  bed  has  good  thickness,  and  the  mining  conditions  are  excel- 
lent, as  the  roof  is  a  tough  shale,  while  the  floor  is  either  a  siliceous 
clay  or  an  argillaceous  sandstone.  In  this  locality  the  member  is 
usually  made  up  of  two  or  more  coal  benches,  separated  by  shales  or 
bone  coals.  The  coal  in  the  main  benches  is  an  oily  free-burning  fuel, 
moderately  low  in  sulphur  and  ash,  thus  serving  well  for  general  do- 
mestic purposes. 

In  the  Coal  Run  field  the  Tionesta  member  is  made  up  of  two  coal 
benches,  separated  by  a  foot  or  more  of  clay  shale,  which  in  places 
contains  thin  coal  layers.  The  upper  bench,  usually  from  4  to  6  inches 
in  thickness,  is  part  ca^nel  and  part  bituminous  coal.  The  lower 
bench,  which  is  the  main  coal  block,  varies  in  thickness  from  1  foot 
to  2  feet  6  inches.  The  upper  few  inches  of  this  bench  are  usually 
bony,  and  in  places  a  few  inches  of  bone  coal  are  also  found  in  the  lower 
part.  The  shales  above  are  quite  tough;  hence  they  form  a  good  roof 
for  mining,  while  the  floor  materials  are  siliceous  clays  or  clay  shales. 
In  mining  the  coal  the  cutting  is  done  in  the  bituminous  part  of  the 
upper  bench  or  in  the  clay  shale  partings,  then  the  lower  bench  is  loosened 
by  wedging  or  shooting.  The  coal  in  the  lower  bench  is  broken  into 
blocks  by  vertical  joint  planes,  which  thus  aid  in  its  mining.     The 
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bone  coal][is][then  split  off,  and  either  thrown  back  in  the  mine  or  kept 
separate  from  the  good  coal.  The  coal  bums  freely,  with  a  luminous 
clear  blaze,  and  compares  favorably  with  the  average  cannel  coal  on 
the  market  with  regard  to  ash  and  sulphur  constituents.  It  bums 
to  a  light  powdery  ash  that  does  not  clinker,  to  any  considerable  extent, 
under  ordinary  conditions.  An  analysis  of  the  coal  shows  the  following 
composition:^ 

Cannel  coal  of  Milton  Township  (Lord).  Sampled  by  C.  N. 
Brown. 

Moisture , 2.32 

V  Volatile  matter 44.62 

Fixed  carbon 41.13 

Ash 12.03 

•  TotaL_. _ 100.00    • 

Sulphur 0.84 

An  analysis  of  the  cannel  coal  from  Coal  Run,  in  Milton  Township, 
made  by  Paul  Overmeyer,  is  as  follows: 

Moisture 1.35 

Volatile  matter 61.70 

Fixed  carbon 33.14 

Ash 1 13.81 

Total 100.00 

Sulphur _ 1.38 

The  main  ash  constituents  were  as  given  below: 

Silica 6.10 

Alumina 4.02 

Ferric  oxide _._ 1.64 

Lime _ 0.60 

Magnesia 0.59 

Economic  Value  of  Tionesta  Clay 

The  Tionesta  clay  is  well  developed  over  a  much  larger  area  than 
the  coal,  but  the  best  of  this  is  confined  to  southern  Jefferson  Township. 
The  deposit  varies  in  thickness  from  1  to  as  much  as  15  feet,  but  it  has 
an  average  thickness  of  6  or  6  feet.  The  stratum  is  everywhere  siliceous 
in  character.  It  varies  from  a  sandy  clay  in  the  upper  part  to  a  ganister, 
or  a  fine-grained  clay-bond  sandstone  in  the  lower,  both  of  which  are 
light-colored,  and  quite  free  from  detrimental  fluxing  materials.  The 
deposit  is  of  value  for  ceramic  purposes,  as  the  clay  is  suitable  for  build- 
ing and  second-grade  fire  brick,  for  stoneware,  and  for  sewer  pipe. 
The  ganister  may  be  utilized  for  refractory  ware  where  an  acid  material 
is  desired.     If  the  clay  is  mined  in  conjunction  with  the  coal,  the  cost 

»Geol.  S  urv.  Ohio,  Vol.  V,  p.  1032. 
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of  winning  each  is  considerably  lowered.  In  some  localities  the  coal 
bed  is  suflSciently  thick  to  furnish  fuel  for  the  complete  manufacture  of 
several  feet  of  clay,  or  ganister  into  ware.  The  value  of  the  clay  or 
coaly  considered  alone,  is  small,  but  the  utilization  of  both  would  make 
the  interval  economically  important.  \ 

HOMEWOOD   OR  TIONESTA   SANDSTONE 

The  next  member  in  ascending  order  is  the  Homewood  or  Tionesta 
sandstone,  which  forms  the  upper  bed  of  the  Pottsville  formation. 
The  sandstone  above  the  Tionesta  coal  in  Jackson  County  is  very 
unsteady  and  variable  in  thickness.  In  many  localities  the  interval 
between  the  Tionesta  and  Brookville  coals  is  made  up  of  shales,  or 
of  shales  with  irregular  sandstone  layers,  while  in  other  areas  the  interval 
from  the  former  bed  to  the  Clarion  coal  is  composed  of  massive  sand- 
stone with  no  apparent  break  or  line  of  separation.  At  other  places 
in  this  interval  there  may  be  several  sandstone  strata  separated  by  shales, 
or  by  shales  and  thin  coals,  but  with  no  mark  of  distinction  sufficiently 
clear  to  place  with  any  degree  of  certainty  the  line  separating  the  Home- 
wood  sandstone  below  from  the  Hecla  member  above.  The  Homewood 
sandstone  is  not  a  special  feature  of  the  stratigraphy  of  Jackson  County. 

Along  the  outcrop  the  Homewood  sandstone  is  usually  stained 
yellow  with  iron  compounds,  and  also  shows  more  or  less  clay  material. 
In  general  it  is  too  impure  for  glass  sand,  but  in  some  localities,  es- 
pecially imder  heavy  cover,  the  stone  by  proper  crushing  and  washing 
may  produce  a  sand  of  fair  quality.  It  is  too  soft  and  fragile  for  build- 
ing stone  or  road  ballast.  The  Homewood  sandstone  does  not  add 
materially  to  the  mineral  wealth  of  the  county. 

BLACK   FLINT   HORIZON 

Closely  associated  with  the  Brookville  coal,  in  parts  of  Jackson 
and  Vinton  counties,  there  are  found  deposits  of  black  flint,  calcareous 
shales  and  kidney  ores.  When  both  the  flint  and  coal  are  present 
the  former  lies  just  below  the  coal.  This  condition  is  found  in  certain 
localities  in  northern  Jackson  and  southern  Vinton  coimties,  but  the 
flint  is  much  less  persistent  than  the  coal.  East  of  Coalton  and  Jackson 
the  flint  and  coal  are  seldom  present,  but  a  kidney  ore  is  found  which 
marks  the  horizon,  and  which  has  been  mined  for  the  charcoal  and  coke 
furnaces.  The  flint  and  calcareous  shales  are  fossiliferous,  but  no 
specimens  were  observed  in  the  few  exposures  of  ore  examined.  The 
fossils  have  not  been  studied;  so  their  bearing  on  the  position  of  the  bed 
is  not  known. 

The  shales  and  shaly  sandstones  found  above  the  Tionesta  coal 

are  of  special  interest  also,  as  they  are  remarkably  fossiliferous  in  many 

localities  in  Jackson  County.     These  beds  often  make  up  most  of  the 
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interval  from  the  Tionesta  to  the  Brookville  coals,  and  are  directly 
related  to  the  black  flint  and  to  the  ore  found  just  below  it.  The  thick- 
ness of  the  fossiliferous  shales  is  6  feet  at  Monrpe  Furnace;  2  or  3  feet 
at  Cambria  Furnace;  14  feet  in  Section  23,  Lick  Township;  6  feet  in 
Section  3,  Coal  Township;  4  feet  in  Section  8,  Bloomfield  Township, 
and  10  feet  in  Section  23,  Washington  Township.  The  beds  were 
seen  at  other  places  also.  This  fossil  zone  is  quite  persistent,  and  is 
thus  a  valuable  aid  in  determining  the  stratigraphic  relations  of  the 
thin  coals  in  the  upper  part  of  the  Pottsville  and  the  lower  part  of  the 
Allegheny  formations.  The  fossils  are  of  marine  origin,  very  abundant, 
and  quite  well  preserved,  hence  the  beds  afford  rare  opportunities  for 
collecting  the  fauna  that  flourished  during  the  latter  part  of  Pottsville 
time.  These  beds  extend  southward  into  Scioto  and  Lawrence  counties 
and  northward  into  Vinton.  In  the  latter,  near  the  Jackman  School,  in 
Section  34,  Richland  Township,  the  fossil  zone  is  several  feet  in  thick- 
ness, and  the  fossils  are  easily  obtained  from  the  shales;  further,  the 
Tionesta  coal  has  good  volume.  In  general  the  types  represented  are 
those  characteristic  of  the  Mercer  limestones  below. 

The  shales,  and  especially  the  shaly  sandstones,  are  quite  cal- 
careous, and  in  some  localities,  when  unweathered,  have  the  general 
appearance  of  impure  limestone,  and  in  fact  may  be  taken  for  such. 
The  calcium  carbonate,  in  a  sample  taken  from  above  the  coal  where 
opened  on  the  G.  N.  House  property,  in  Section  3,  Coal  Township, 
and  analyzed  by  Paul  Overmeyer,  was  34  per  cent.  In  a  general  way 
these  beds  represent  similar  conditions  to  those  that  existed  during 
the  deposition  of  the  Lower  and  Upper  Mercer  limestones  below.  They 
are  directly  related  to  the  black  flint,  which  appears  to  represent  the 
final  deposit.  The  fossils  and  percentage  of  calcium  carbonate  indicate 
conditions  favorable  for  Umestone  formation,  but  which  were  modified 
by  the  high  rate  of  deposition,  of  clastic  sediments,  so  the  resultant 
products  were  calcareous  shales  and  sandstones.  They  show  a  shallow 
water  stage  at  the  close  of  the  swamp  period  during  which  the  Tionesta 
coal  was  laid  down,  and  the  relation  of  coal  to  calcareous  shales  and 
sandstones  here  agrees  in  a  general  way  with  that  existing  between  the 
Clarion  coal  and  Ferriferous  limestone,  or  the  Wilgus  coal  and  Cam- 
bridge limestone. 

Owing  to  their  relations  to  the  Tionesta  and  Brookville  coals, 
the  fossiliferous  shales,  kidney  ores,  and  black  flint  are  here  placed  in 
the  Pottsville  formation  with  some  degree  of  confidence.  In  this  report 
the  flint  and  ore  on  the  horizon  described  are  designated  Black  Flint, 
in  order  that  the  deposits  may  be  followed  without  confusion.  This 
term  is  not  to  be  considered  the  true  name  of  the  member  in  the  geo- 
logical nomenclature  of  -Ohio  rocks,  for  the  correlation  of  the  flint  and 
ore  with  well  recognized  members  in  central  Ohio  has  not  been  estab- 
lished.    However,  this  work  is  being  done  by  Clara  G.  Mark. 
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The  interval  of  the  flint  and  ores  from  the  Ferriferous  limestone 
above  varies  from  15  to  55  feet,  but  it  is  on  the  average  about  31  feet, 
while  the  interval  to  the  Tionesta  coal  below  is  approximately  21  feet, 
although  it  varies  from  10  to  35  feet. 

The  fossiliferous  shales,  kidney  ores,  and  black  flint  on  this  general 
horizon,  or  in  the  interval  from  the  Tionesta  to  the  Brookville  coals, 
will  be  traced  across  the  county  in  order  to  show  their  extent  and  re- 
lations to  other  beds  in  the  Pottsville  and  in  the  Allegheny  formations. 

Jefferson  Township.  —  A  section  was  made  at  Monroe  Furnace 
giving  the  following  strata:^ 

Soil.  Ft.        In. 

Brown  clay  with  a  layer  of  kidney  ore 8 

limonite  ore ^_ _ 8 

Ferriferous  limestone.. 6 

Dark  gray  shale , 1 

Coal,  (reported)-- 3 

Not  exposed . 53 

Sandstone  containing  iron  ore  and  Spiriferae  and  Producti 6        _. 

Clay  shale 4 

Coal,  with  two  thin  shaly  partings _ 3 

Notseen 60 

Block  ore -_          7 

Clay  shale _ _.  4 

Coal,  (reported) 1          6 

The  coal  found  4  feet  below  the  calcareous,  fossiliferous  sandstone 
in  the  above  section  is  the  Tionesta.  These  fossiliferous  shales  are  also 
exposed  south  of  this  in  Slab  Hollow.  In  Section  30,  on  the  property  of 
A.  Kelley,  these  highly  fossiliferous  shales  are  also  found  only  a  short 
interval  above  the  Tionesta  coal.  Near  old  Cambria  Furnace,  in  Sec- 
tion 36,  this  bed  of  fossiliferous  shale,  with  layers  of  ore  above,  are  ex- 
posed along  the  bed  of  Lefthand  Fork. 

Lick  Township. — In  the  southern  part  of  Jackson  County  the 
horizon  of  the  black  flint  and  ore  is  generally  taken  by  heavy  sand- 
stones, but  even  in  the  few  localities  where  shales  were  present  neither 
the  flint  nor  the  ore  was  seen.  The  ore  appears  in  the  eastern  part  of 
Lici:  Township,  where  it  has  been  mined  for  both  the  charcoal  and 
coke  furnaces.  The  bed  here  is  fairly  persistent  and  has  good  thick- 
ness for  a  native  ore.  The  following  measurements  were  made  of  the 
rocks  exposed  along  the  road  north  of  the  Jackson-Keystone  pike  and 
along  the  line  of  sections  35  and  36: 

Ft.         In. 

limestone,  FeniferoiLSj  weathered -  4 

Coal  blossom,  C/arion.  _ _ _ 4  6 

C3ay  shale,  dark,  sandy _ 4 

Sandstone,  massive _ -_ 17 

*Geol.  Stinr.  of  Ohio,  Report  of  Progress,  1870,  p.  159. 
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Ft.         Ip, 

Sandstone  and  covered _ 9 

Orej  Black  Flint  honzon _  6 

A  section  measured  from  the  Globe  shaft,  in  Section  28,  to  the 
hill  north,  shows  the  interval  from  the  Sharon  coal  to  the  ore  on  the 
Black  Flint  horizon.     The  section  as  recorded  is  as  follows: 

Ore,  Black  Flint  horizon.  Ft.        In. 

Covered 120 

CosAt  Ixnoer  Mercer 1 

Covered 34 

Top  of  shaft.  V 

Interval _ 110 

Coal,  Sharon 3  6 

By  adding  to  this  the  thickness  of  the  Sharon  conglomerate  which 
lies  below,  the  total  thickness  of  the  Potts ville  formation  is  obtained. 
A  carefully  measured  section  which  shows  the  important  members 
between  the  ore  on  the  Black  Flint  horizon  and  the  Lower  Mercer 
limestone  was  obtained  on  land  of  George  B.  Wykle,  in  Section  24. 
The  record  follows: 

Ft.         In. 

Ore  f  Black  Flint  harizon _ _ 6 

Covered _._ _ 15 

Sandstone,  calcareous,  very  foesiliferous _ 1 

Covered-. _ 3 

Coal  blossom,  Tume^ta _ 1 

Clay,  light 7 

Shale _ 4 

Sandstone 9 

Coal  blossom _ 1 

Clay,  sandy _ _ 2 

Shale,  sandy _ _ 5 

Oref  Upper  Mercer 2 

Coal  stain. 

Clay,  light  sandy _ 2 

Sandstone. 8  S 

Covered 5 

Ore,  SandBlock _ 2 

Shale 6         8 

Coalf  Upper  Mercer 1  1 

Clay 1 3 

Shale _ 9         11 

Coal 4 

Clay  shale 2  8 

Sandstone 3 

Shale - 3 

Coal.. 9 

Clay  shale. 2 

Covered ^.      5  3 

lAmeBtonet  Lower  Mercer 1 

The  upper  part  of  a  section  measured  along  the  road  in  the  north- 
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eastern  part  of  Section  23  shows  the  ore  on  the  Black  Flint  horizon 
to  be  broken  up  into  three  benches.  The  record  taken  is  as  given 
below: 

Ft. 


Ore.. J 

Shale. 

Ore... 

Shale. 

Ore-.-, 


Black  Flint  horizon. 


In. 

4 

6 
2 
4 


This  ore  which  is  quite  persistent  in  eastern  Lick  Township  was 
mined  at  many  places.  The  member  varies  in  thickness  and  structure 
for  it  is  often  broken  into  two  or  more  layers  with  shales  intervening. 
The  flint  was  not  seen  in  this  township,  but  a  thin  coal  bed  varying 
from  a  few  inches  to  one  foot  or  more  in  thickness  was  noticed  in  a 
few  localities.  The  coal  here  lies  from  5  to  15  feet  above  the  ore,  but 
is  probably  correlative  with  the  coal  above  the  flint  in  northern  Jackson 
and  southern  Vinton  counties. 

Coal  Township. — The  flint  as  well  as  the  ore  is  present  in  a  few 
places  in  the  southern  part  of  Coal  Township,  although  both  are  rather 
unsteady.  A  section  taken  on  land  of  G.  N.  House,  in  Section  3,  shows 
the  following  relations: 


pt. 

Ore,  Black  Flint  horizon _. 

Covered 25 

Sandstone,  shaly,  very  f ossiliferous 4 

Shale,  sandy,  very  fossiliferous _ 1 

Shale,  dark,  very  fossiliferous .. 

Coal 

Clay  shale  with  thin  coal  bands 

Coal J"   Tionesta. 

Clay,  dark 

Coal 


Jn. 

8 


3 
4 
2 
6 
5 
11 
10 


On  land  of  J.  J.  Bennett,  in  the  central  part  of  Section  3,  loose 
pieces  of  black  flint  were  observed  on  the  summit  of  the  high  ridge, 
but  the  bed  was  not  exposed  for  measurement.  Along  the  ridge  south 
of  this  the  ore  has  been  mined  by  stripping.  In  the  northern  part 
of  the  township  the  ore  has  been  mined  in  a  few  localities,  but  no  records 
were  obtained. 

Washington  Township. — In  Washington  Township  both  flint  and 
ore  are  present,  but  the  Brookville  coal  above  was  not  seen.  A  sec- 
tion embracing  practically  the  entire  thickness  of  the  Pottsville  was 
obtained  from  Glen  Nell  to  the  hill  near  the  Town  House,  in  Section 
21,  where  the  Black  Flint  is  exposed.     The  record  follows: 


Ft. 

Flint,  black.  Black  Flint 1 

Shale  and  covered 18 


In- 
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Ft.  In. 

Shale - 3 

Coal  blo68on^i  Tume9(a.. - 1 

Clay,  sandy _ --  2 

Sandstone , 37 

Covered 14 

Shale,  dark 6 

Coal,  Upper  Mercer,. 1 

Shale  and  covered „ - -  3 

Shale,  sandy 8 

Covered _ - -  4 

Sandstone 12 

Ore  J  Lovcer  Mercer - 2 

Covered _ 76 

Sandstone _^ 6 

Coal,  irregular -_          6 

Sandstone 3          2 

Sandstone  and  shale,  irregular 3          6 

Coal,  Quakertown..^ _ _  2          6 

Covered - 61 

Sandstone,  coarse-grained... 12 

Oref  Sharon _ - --          7 

Shale : - - - 4 

Coal,  iS/raron 3          1 

Covered —  3 

Conglomerate,  iSAoron tfi 

Here  the  interval  from  the  Sharon  coal  to  the  Black  Flint  is  273 
feet,  while  at  the  Globe  shaft  the  interval  from  the  coal  to  the  ore  on 
the  Black  Flint  horizon  is  265  feet. 

The  Black  Flint  is  exposed  in  the  road  in  Section  22  just  north 
of  the  Town  House.  Here  it  is  quite  fossiliferous  and  affords  good 
collecting.  It  was  also  observed  on  the  knob  near  the  forks  of  the 
road.  In  Section  23,  on  the  E.  C.  Wallace  property,  the  ore  has  been 
mined  by  stripping.     The  upper  part  of  a  section  obtained  there  follows: 

Ft.  In. 

Orej  Black  Flint  horizon _.  6 

Shales,  very  fossiliferous 10 

Coal  blossom,  Tion6«to >_  6 

Weathered  flint  and  calcareous  shales  were  seen  on  the  summit 
of  the  high  knob  on  land  of  Michael  O'Brien,  in  Section  15,  and  the' 
blossom  of  the  Tionesta  coal  was  exposed  about  20  feet  below.  The 
flint  is  also  present  on  the  summit  of  the  knob  on  the  Richland  Furnace 
land,  in  the  eastern  part  of  Section  9,  but  it  was  not  exposed  suflSciently 
for  meajsurement. 

Richland  Township,  Vinton  County. — The  flint  thickens  north- 
ward where  it  passes  into  Vinton  County;  hence  a  few  sections  will 
be  given  from  Richland  and  Clinton  townships.     The  following  rocks 
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-were  exposed  along  the  road  on  the  high  knob  in  the  northeastern  part 
of  Section  32,  Richland  Township,  Vinton  Count v: 

Ft,         In 

Flint,  black,  fofisiliferoos.  Black  Flird 1 

Covered , 3 

Sandstone 6 

Sbale  and  covered 10 

Coal  blossom,  Tionesto _ 2 

Near  the  Jackman  School,  in  Section  34,  the  ore  was  minetl  by 
stripping  for  the  charcoal  furnaces,  and  the  Tionesta  coal  below,  which 
has  excellent  volume,  is  mined  for  local  use.  The  section  obtained 
follows: 

Ft.         In. 

Ore  J  Black  Flint  horuoTL 8 

Shale _ _... 5 

Shale  and  covered 19 

Shale,  very  foeailiferous - 4 

Coal,  Tionesla ._ 5  1 

Clinton  Township,  Vinton  County.— In  Clinton  Township,  cast 
of  Hamden,  the  Black  Flint  with  the  Brookville  coal  above  is  also 
found  in  some  localities.  In  Section  23,  Clinton  Township,  on  the  Tarr 
farnr>,  the  folIo^ving  relations  were  found: 


>  Brookville. 


Ft. 

I:.. 

1 

G 

.. 

3 

1 

1 

w  «■ 

** 

4 

1 

6 

1 

10 

Coal,  good 

Clay.. 

Coal,  somewhat  bony 
Bone  coal  and  shale. . 

Clay  and  covered 1 

Flint,  black,  fossiliferous,  Black  Flint 

A  composite  section  taken  along  the  road  near  the  line  of  sections 
23  and  24  is  as  follows: 

Ft.  In. 

Limestone,  Ferriferoxta -       4 

Covered.. 9 

Sandstone,  light ._- - --- 10 

Cool  hloBSom,  Brookville 4 

Shales,  calcareous,  hard \    Black  Flint  I    ^ 


Flint. 


Milton  Township,  Jackson  County. — The  calcareous  shales  and 
black  flint  are  found  in  a  few  localities  in  the  northern  part  of  Milton 
ToWnship,  while  the  Brookville  coal  is  fairly  persistent.  The  section 
obtained  at  the  mines  of  the  Minglewood  Coal  Company,  in  Section 
34,  Milton  To\^Tiship,  shows  the  stratigraphic  relation  found  here  for 
the  Black  Flint  and  the  Brookville,  Clarion  and  Tionesta  coals.  The 
record  obtained  follows: 

Ft.         In. 

Coal  blossom,  Clarion 3  6 

Covered 9 

Coal  blossom,  BrookviUe 2 
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Ft.  In. 

Covered _ 1 

Flint,  black,  foesiliferous,  B2a^  F2in^... _ 1 

Covered 18  6 

Coal  blossom,  T^tonesto 1 1 

From  surface  exposures  noted  south  of  Mulga  Run  near  Lincoln 
Furnace,  the  flint  passes  into  calcareous  shales  and  these  become  want- 
ing, while  farther  south  the  ore  appears,  but  it  is  quite  unsteady,  as 
the  interval  is  usually  made  up  of  massive  sandstones.  The  member 
is  not  well  represented  in  southern  Milton  To\^Tiship,  but  the  Brookville 
coal  is  occasionally  seen. 

Bloomfield  Township. — While  the  ore  on  the  Black  Flint  horizon 
is  rather  persistent  in  northwestern  Bloomfield  Township,  where  it 
was  formerly  mined  by  stripping  for  the  charcoal  furnaces,  the  flint 
was  not  observed,  and  the  Brookville  coal  above  is  poorly  represented. 
Ejtst  of  Ridgeland,  in  Section  8,  Bloomfield  Township,  on  land  of  Albert 
W.  Lackey,  the  ores  on  the  Black  Flint  and  Upper  Mercer  horizons 
have  been  mined,  and  flinty  Ferriferous  limestone  was  seen  on  the  hill 
above.  The  ore  on  the  Black  Flint  horizon  is  reported  to  vary  from 
4  to  10  inches  in  thickness,  and  to  average  about  8  inches.  In  the 
western  part  of  the  same  section,  on  the  lands  of  Harriet  A.  and  W.  L. 
Burris,  the  ore,  formerly  mined  quite  extensively  by  stripping  is  reported 
to  vary  from  3  to  15  inches  in  thickness,  and  to  average  about  10 
inches.  The  Tionesta  and  Upper  Mercer  coals  are  exposed  below  the 
ore  and  the  latter  is  mined  for  local  use.  The  section  taken  is  given 
below : 

Ft.  In. 

Limestone,  Ferriferous 4 

Covered 49 

Ore,  Black  Flint  hori2on _ 10 

Covered 8 

Shale,  gray _ 3 

Shale^  sandy,  fossiliferous _ 4 

Shale,  dark _ 4 

Sandstone,  dark- 1 _ _  ..  4 

Shale,  carbonaceous,  fissile 2 

Coal,  good 

Clay '  Tionesta^  reported  thickness _._ 

Coal,  good  J 

Covered _... _.  8  2 

Shale,  sandy.  _ _ 9 

Shale- _. -._ ._  ..  4 

Coal,  Upper  Mercer 1         11 

Econowic  Value 

The  flint  and  calcareous  shales  on  the  Black  Flint  horizon  have 
no  practical  valup,  but  are  of  interest  mainly  for  their  stratigraphic 
relation  to  the  Brookville  coal  and  for  the  fauna  represented,  which 


10 

10 

1         2 


>' 
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at  present  has  been  but  little  studied.  The  ore  is  of  some  economic 
value  as  the  bed  furnished  a  part  of  the  ore  supply  for  the  charcoal 
furnaces  originally  in  operation  in  the  Jackson  and  Wellston  regions, 
and  it  has  also  jcontributed  some  ore  for  the  present  coke  furnaces. 
In  thickness  the  bed  varies  from  a  few  inches  to  2  feet,  but  averages 
about  8  or  10  inches.  In  some  localities  the  member  is  divided  into 
tWo  or  even  three  ore  benches,  separated  by  shales,  but  in  most  of  the 
area  only  one  bench  is  present.  Along  the  outcrop,  where  the  bed 
has  been  affected  by  weathering,  the  ore  belongs  to  the  hydrated  oxide 
type,  but  under  heavy  cover  it  is  a  carbonate  of  the  usual  gray  or  bluish- 
gray  color.  The  weathered  ore,  which  is  soft,  smelted  readily  in  the 
charcoal  furnaces.  The  ore  has  been  mined  entirely  by  stripping 
along  the  outcrop;  hence  the  main  ore  body  has  scarcely  been  touched. 
Since  the  introduction  of  the  Lake  ores  the  native  ores  have  been  neg- 
lected, although  they  may  be  used  to  good  advantage  for  the  siliceous 
part  of  the  burden.  The  ore  is  not  of  wide  extent  as  the  bed  is  confined 
mainly  to  northeastern  Franklin,  northwestern  Bloomfield,  eastern 
Lick,  and  western  Milton  townships,  although  it  has  also  been  mined 
at  a  few  places  in  eastern  Coal  and  Washington  townships.  An  analysis 
of  the  "kidney  ore"  from  the  Black  Flint  horizon  is  as  follows:^ 

Specific  gravity 3.551 

Combined  water 1.24 

Siliceous  matter 7.54 

Sesquioxide  of  iron _ _.     9.66 

Carbonate  of  protoxide  of  iron 73.38 

Alumina _._ .24 

Manganese  oxide. _'_ _ 2.00 

Carbonate  of  lime 2.50 

Carbonate  of  magnesia 2.04 

Phosphoric  acid_ __ _ 207 

Sulphur. .36 

Total 99.167 

Percentage  of  metallic  iron 42.29 

ALLEGHENY  FORiMATION 

The  Allegheny  formation  is  composed  of  the  rock  strata  in  the 
interval,  beginning  with  the  Brookville  coal  and  ending  with  the  Upper 
Freeport.  The  materials  are  coals,  clays,  shales,  sandstones,  iron 
ores, , and  limestones.  At  present  it  is  the  most  valuable  formation  in 
Jackson  County.  The  twelve  or  more  charcoal  furnaces,  during  their 
period  of  iron  making,  and  the  later  stone,  coal,  and  coke  furnaces 
for  some  years  drew  part  or  all  of  their  supply  of  ore  and  limestone 
from  this  formation.  It  vet  furnishes  some  limestone  and  ore  for 
metallurgical   purposes.     The   Allegheny   clays   are   the   basis   of   the 

^Geol.  Surv.  Ohio,  Report  for  1870,  p.  150. 
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important  brick  industry  at  Oak  Hill,  which  has  been  very  successfully 
carried  on  for  many  years.  The  coals  are  an  important  aid  in  main- 
taining the  manufacturing  industries  of  the  county,  as  well  as  in  affording 
a  revenue  from  outside  sources  through  shipment.  The  formation  is 
found  in  Jefiferson,  Madison,  eastern  Franklin,  Bloomfield,  eastern 
Lick,  Milton,  eastern  Coal,  and  eastern  Washington' townships.  The 
members  will  be  taken  up  in  order,  beginning  with  the  lowest. 

BROOKVILLE   COAL 

The  Brook ville  is  the  lowest  deposit  of  coal  in  the  Allegheny  for- 
mation. The  bed  in  Jackson  County  is  very  unsteady,  and,  at  present, 
is  of  importance  only  in  the  northern  part  of  Milton  Township.  As 
it  passes  northward  into  Vinton  Coxmty  the  member  thickens,  and  is 
mined  in  a  number  of  localities.  South  of  Jackson  County  in  Scioto 
and  Lawrence,  the  Brookville  coal  is  wanting  or  thin.  It  was  occasion- 
ally observed  along  the  Pine  Creek  Valley,  and  was  last  seen  in  the 
road  tunnel  north  of  Ironton  where  the  bed  measured  1  foot  in  thick- 
ness. 

Stratigraphy  and  Area 

The  Brookville  coal  is  wanting  or  poorly  represented  in  Jefiferson, 
Madison,  Franklin,  western  Bloomfield,  Lick,  and  Coal  townships. 
A  shaly  blossom  of  coal  was  observed  on  the  Black  Flint  horizon  at  a 
few  places  on  the  main  ridges  in  the  northern  part  of  Washington  Town- 
ship. North  of  this  in  Richlaird  Township,  Vinton  County,  the  bed 
thickens  and  becomes  more  steady.  Along  the  road  in  the  north- 
eastern part  of  Section  32,  Richland  Township,  the  relations  observed 
are  as  follows: 

Ft.         In. 

Coal  f  Brookville - _ _ 1  6 

Clay  and  covered _ 1  6 

Flint,  BlackFlint 1 

East  of  Hamden  Furnace,  in  Clinton  Township,  Vinton  County, 
the  Brookville  coal  is  mined  for  a  part  of  the  local  domestic  supply. 
On  the  Tarr  farm,  in  Section  32,  the  following  measurements  were 
obtained : 

p..         In. 

Clay  shale 

Coal,  good 


Clay I    sr^^^^ii^ 

Coal,  somewhat  bony  -_ 
Bone  coal  and  shale 


5 

1  6 

3 

1  1 

7 

Clay  and  covered _ _ 1  6 

Flint,  Black  Flint 1        10 

The  upper  bench  of  coal  here  is  reported  to  vary  in  thickness  from 
1  foot  6  inches  to  2  feet,  while  the  expansion  of  the  interval  from  the 
Ferriferous  limestone  to  the  coal  is  reported  to  be  from  18  to  30  feet. 
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Passing  eastward  from  here  the  interval  thins,  until  near  Oreton,  in 
Section  33,  Vinton  Township,  the  Brookville  and  Clarion  coals  are 
separated  by  only  a  few  feet  of  shales.  The  following  measurements 
'were  taken  at  the  tunnel  of  the  Hocking  .Valley  Railway  in  the  north- 
eastern part  of  Section  33: 


Coal 

Clay  with  thin  coal  bands  . 

Coal - 

Clay 

Coal - 

Clay  shale 

Coal... 

Clay  shale 

Coal 


Clarion. 


Ft. 
1 


1 
1 


BrookuiUe. 


In. 

3 
8 
2 
1 
3 
3 
2 
7 


In  northern  Milton  Township,  Jackson  County,  the  Brookville 
coal  is  quite  persistent,  but  variable  in  thickness.  On  the  land  of  the 
C.  K.  Davis  Coal  Company,  Section  35,  the  following  relations  between 
the  Lower  Kittanning,  Clarion,  and  Brookville  coals  were  obtained: 


In. 


1 

4 

^ 

8 

1 

2 

_ 

n 

1 

1 

2 

6 

Ft. 

Coal  blossom,  Loiuer  Kittanning 2 

day  and  covered.. - _ 6 

Covered 5 

Clay,  light _ 4 

Covered _ _ 10 

Limestone,  Ferriferoits,  flinty-.-. 4 

Shale 7 

Coal 

Clay  with  coal  bands... 

Coal f  Clarion. 

Clay 

Coal 

Clay 

Sandstone 4 

Cotd  hloBBom,  BrookviUe . 2 

The  Minglewood  Coal  Company  is  mining  the  Brookville  coal  for 
railroad  shipment  in  Section  34.  The  structure  of  the  bed,  and  its 
relation  to  the  overlying  Clarion  coal,  is  shown  in  the  following  section 
made  at  the  mines: 

Ft.         In. 

Bone  shale,  black _ 1  1 

Coal ]  [..10 

Coal,  bony...  ..  3 

Clay.. I   Clarion I  ..  6 

Coal I  I    1  2 

Clay....:...  ..  1 

Coal J  i-          8 

Covered 4          9 

Shale,  gray _ 4 

Shale  with  thin  coal  bands 1 
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BrookvtUe. 


Coal. 

Clay 

Coal 

Shale,  gray 

Ore  band 

Shale,  gray 

Coal 

On  the  land  of  Hiram  Walton,  in  Section  33,  Milton  Township, 
the  blossom  of  the  Brookville  coal  was  again  exposed,  and  the  measure- 
ment is  given  below: 


Ft. 

In. 

2 

w  «> 

^  ^ 

1 

^  ^ 

8 

1 

4 

^  ^ 

2 

^  ^ 

3 

6 

Ft. 


Coal  blossom,  Clarion _ 3 

Clay  and  covered _ 13 

Coal  blossom,  BrookviUe 1 


In. 

6 
6 


On  the  ridge  east  of  the  No.  12  mine  of  the  Superior  Colliery  Com- 
pany, both  the  Brookville  and  Clarion  coals  were  exposed  on  the  outcrop. 
The  section  measured  there  follows: 


Ft. 


In. 


Coal  blossom,  C2arian 4 

Sandstone,  argillaceous.  _ _ _ 4 

Coal  blossom,  BrooA;(^2^ . 2 

In  Section  32,  on  the  ridge  east  of  the  mine  of  the  Domestic  Coal 
Company,  both  the  Brookville  and  Clarion  coals  were  again  exposed 
for  measurement,  and  the  record  obtained  is  given  below: 


Ft. 


In 


Limestone,  Fem/er<m« _ _ _ 5 

Coal  blossom.  Chorion.- __  4 

Clayandshale 5 

Coal  blossom,  BrooA^viZ^. _ 2  6 

The  Brookville  coal  is  poorly  represented  south  of  Mulga  Run 
and  along  the  valley  of  Little  Raccoon  Creek,  for  in  much  of  the  area 
it  is  completelly  replaced  by  massive  sandstones.  Along  the  road  in 
Section  11,  on  Rich  Creek,  the  thin  blossom  was  seen,  and  its  position 
with  regard  to  the  Clarion  coal  above  is  shown  in  the  section  given 
below: 

Shale,  black,  fissile 

Coal ._. 

Clay  with  bone  coaL.. 

Coal 

Clay.-. 

Coal 

Clay 

Covered : 22 

Coal,  Brookville 1 

Since  the  horizon  of  the  Brookville  coal  in  most  of  Bloomfield 
Township  is  taken  by  massive  sandstones  but  little  evidence  of  this 
member  was  noted.     At  a  few  places,  however,  thin  layers  of  impure 


'  Clarion __^ 


Ft. 

In. 

1 

8 

1 

4 

^  ^ 

8 

1 

2 

^  .^ 

1 

1 

1 

3 

\ 


JACKSON   COUNTY  191 

coaly  or  of  carbonaceous  shale,  which  have  a  correlative  position,  ar** 
present. 

Economic  Value 

The  Brookville  coal,  although  it  cannot  be  considered  an  important 
addition  to  the  mineral  wealth  of  the  county,  is  at  present  an  asset 
of  some  value,  and  in  the  future  the  member  may  be  of  more  worth 
for  the  bed  in  local  areas  in  northern  Milton  Township  has  sufficient 
thickness  for  ease  in  mining.  From  surface  indications  the  productive 
area  is  small,  not  exceeding  3  square  miles,  and  it  may  be  considerably 
less,  as  the  bed  is  unsteady.  The  mining  conditions  are  reasonably 
goody  as  the  roof  is  a  shale  with  moderate  toughness,  or  a  sandstone 
with  massive  development.  In  some  places  between  the  coal  and 
sandstone  there  is  a  "draw  slate''  which  is  dangerous,  or  which  causes 
additional  expense  if  removed.  The  deposit  is  usually  divided  into  two 
coal  benches  with  a  thin  clay  parting  intervening.  Often  a  third  bench 
is  present  which  is  separated  from  those  above  by  hard  calcareous 
shales.  The  two  upper  benches  together  vary  in  thickness  from  2  to 
3  feet,  but  average  about  2  feet  6  inches. 

The  Brookville  coal  belongs  to  the  high  volatile,  free  burning 
class  but  has  goo4  heating  value.  It  is  well  liked  for  domestic,  steam- 
ing, and  other  general  purposes.  The  coal  is  bright  and  has  a  good 
appearance  when  prepared  for  the  market,  but  it  is  somewhat  tender 
thus  causing  some  loss  in  shipment.  The  sulphur  and  ash  of  the  Brook- 
ville compare  favorably  to  that  of  the  average  market  coal,  and  no 
troublesome  clinker  is  reported  to  be  produced  in  the  burning  of  the  fuel. 

An  analysis  of  the  upper  bench  of  the  Brookville  coal  from  the 
mine  of  the  Minglewood  Coal  Company,  in  Section  34,  Milton  Town- 
ship, shows  the  general  character  of  the  bed.  The  analytical  work  was 
done  by  Professor  E.  E.  Somermeier,  and  the  results  recorded  below: 

Proximate  analysis  Ultimate  analysis 

Moisture 9.31                    Carbon 67.80 

Volatile  matter 36.78                    Hydrogen. 5.70 

Fixed  carbon 47.78                    Nitrogen 1.27 

Ash 6.13                    Oxygen 17.10 

Sulphur. 2.00 

Total 100.00                    Ash 6.13 


Total 100.00 

Heating  value: 

Calories 6,976 

B.  t.  u 12,233 

Air  drying  loss,  4.90  per  cent. 

The  carbon  and  hydrogen  of  the  above  ultimate  analysis  were  obtained 
by  calculation. 

In  Jackson  County  there  is  only  one  firm,  the  Minglewood  Coal 
Company,  mining  the  Brookville  coal  for  railroad  shipment.     It  is  a 
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pick  mine  with  mule  power  for  hauling.  Small  quantities  of  coal  for 
domestic  use  are  also  mined  by  stripping.  As  the  thicker  beds  become 
exhausted  this  deposit  will  be  more  largely  used. 

CLARION   OB  HECLA   SANDSTONE 

The  Clarion  member  is  the  massive  sandstone  that  lies  below 
the  Clarion  coal,  and,  with  few  exceptions,  is  present  wherever  the 
latter  is  found.  The  division  between  this  and  the  Homewood  sandstone 
below,  especially  in  the  southern  part  of  the  county,  is  hard  to  determine, 
as  the  two  appear  to  be  one  continuous  bed  without  a  break  in  deposi- 
tion or  a  line  of  disconf ormity. 

In  some  localities  the  stone  in  the  upper  part  of  the  deposit  is 
light-colored,  quite  free  from  iron  oxides  and  mica,  and  it  has  clay  for 
the  bonding  material.  It  is  a  medium  grade  ganister  which  was  used 
in  lining  many  of  the  charcoal  furnaces  during  their  periods  of  operation. 
At  present  it  is  used  in  lining  Jefferson,  the  one  remaining  charcoal  furnace 
in  this  state.  A  measurement  of  the  strata  in  the  quarry  on  the  Jefferson 
Iron  Company ^s  land.  Section  15,  Jefferson  ToWnship,  is  as  follows: 

Ft.         In. 

Coal  blossom,  Ctorion 2 

Covered i _ ..-:-      3 

Sandy  shale _ : 2 

Sandstone.. 

Parting. 

Sandstone _ __ 

Shale _ 

Sandstone,  light,  massive,  used  fw  hearthstone.. 

Parting. 

Sandstone,  somewhat  micaceous  and  ferruginous 

The  following  section  wag  taken  at  Madison  Furnace,  in  Section  3, 
Madison  Township: 

Ft.         In. 

Orej  Ferriferous -,  6 

Limestone,  Ferriferous _ 7 

Coal  blossom,  C/orion _.  3 

Clay... 4 

Sandstone,  massive,  Chorum 30 

The  lower  part  of  the  furnace  stack  is  cut  out  of  the  rock  of  this 
stratum. 

The  sandstone  usually  contains  too  much  clay  for  its  utilization 
as  a  glass  sand,  but,  where  properly  crushed  and  prepared,  it  should 
3deld  sand  well  fitted  for  moulding  purposes.  The  chemical  quality 
of  the  Clarion  sandstone  is  shown  by  the  following  analysis  of  a  sample 
taken  from  the  quarry  of  the  Jefferson  Iron  Company  west  of  Mount 
Horeb  Church:* 


Clarion 


2  6 

1 

6  3 

10 


*H.  B.  Henderson  and  W.  Stout,  The  Utilization  of  Ohio  Clay-bonded  Sandstones 
for  Silica  Brick  Manufacture,  Transactions  of  the  American  Ceramic  Society,  Vol.  XXI. 


A. — ClfirioD  sandstone  at  the  quarry  of  the  JeSerson  Iron  Compaoy  west  of  Oak  Hill. 
This  stone  has  been  used  for  many  years  in  relining  the  stack,  and  it  was  largely 
used  for  this  purpose  by  most  of  the  charcoal  furnaces  in  southern  Ohio. 


—Madison  I'lirnncc,  northeast  of  Oak  Hill,  the  lower  part  of  which  is  cut  from  the 
massive  Chirion  sandstone  in  place. 
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SOica 88.60 

Alumina 6.79 

Ferric  oxide 0.66 

Lime none. 

Magnesia 0.11  ^ 

Titanic  oxide trace. 

Sodium  oxide 0.16 

Potassium  oxide 1.70 

Ignition  loss '1.70 

Total - 99.72 

CANARY   ORE 

This  iron  ore  was  not  found  well  defined  in  Jackson  County,  but 
it  has  been  worked  in  a  few  localities  in  Lawrence.  Its  position  is 
a  fevr  feet  below  the  Clarion  coal  or  near  the  base  of  the  clay. 

CLARION   OR  NO.   4a   COAL  AND    CLAY 

The  Clarion  coal  and  clay  in  the  eastern  part  of  Jackson  County 

are  found  with  but  few  wants  on  the  horizon  at  which  they  are  due. 

The   coal  is  one  of  the  four  most  important  beds  in  this  coimty,  and 

the    clay  has  some  value,  but,  on  account  of  the  thicker  and  better 

Kittanning  clay  above  it  has  not  "been  utilized.     The  total  area  of 

Clarion  coal  is  large,  and  since  the  deposit  has  good  thickness  and  has 

been  mined  but  little  the  amount  of  fuel  available  will  supply  the  local 

needs  for   many  years.      The   quality   of  the   Clarion   coal   is   much 

below  that  of  the   Sharon,    QuakertowTi,   or  Lower   Kittanning,   but 

as  these  coals  are  rapidly  becoming  exhausted  it  is  only  a  question 

of  a  few  years  until  the  Clarion  will  become  the  main  fuel  reliance  of 

the  county.     See  map  II  facing  page  194. 

Extent  and  Stratigraphy 

The  position  of  the  Clarion  or  No.  4a  coal  is  either  directly  below 
the  Ferriferous  limestone,  or  it  is  separated  from  it  by  only  a  few  feet 
of  shales.  The  average  interval  from  the  Clarion  coal  to  the  Lower 
Kittanning  is  about  25  feet,  but  varies  from  16  to  50  feet.  The  Clarion 
coal  is  found  in  parts  of  Hamilton,  Franklin,  and  Lick  townships,  but 
is  best  represented  in  Madison,   Bloomfield,   and  Milton  townships. 

Hamilton  Township. — The  Clarion  coal  just  touches  Hamilton 
Township.  It  is  found  near  the  summit  of  the  main  ridge  in  the  south- 
eastern corner  of  Section  36,  but  as  the  cover  is  shallow  the  coal  is  of 
little  value. 

Jefferson  Township. — In  Jefferson  Township  this  member  is  repre- 
sented in  every  section  excepting  the  nine  sections  in  the  northwestern 
part.  Along  the  main  ridge  and  spurs  from  Section  31  to  Mt.  Horeb 
Church,  Section  15,  the  bed  is  present,  but,  as  the  cover  is  shallow,  the 

7— O.  B.  20. 
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coal  is  mor^  or  less  rotten.  In  Section  31,  on  land  of  Herman  Geikci 
where  the  deposit  is  mined,  the  thickness  reported  for  coal  and  partings 
is  3  feet  6  inches.  The  blossom  of  the  Clarion  coal  exposed  in  the  road 
in  the  southeastern  part  of  Section  22  is  as  follows: 

Ft.         In. 

C\&y,OakHiU 2 

Cos!  bloaaomf  Lower  KiUanning 3        _. 

Clay  and  covered-/- / 8 

Covered.- 9 

Limestone,  Ferriferous,  seen _ 4 

Coal  blossom.  Chorion _ 4 


In  Section  16,  on  the  property  of  Andrew  Leonard,  the  structure 
of  the  bed  observed  where  the  coal  was  being  mined  by  stripping  is 
as  given  below: 

Ft.         In. 

I 

Limestone,  Fem/crow* __ 5 

Shaly  material _-_ ..j.- 1 


Coal 

Shale  parting 

Coal 


Clarion. 


11 
8 
1 


East  of  Black  Fork  in  Jefferson  Township  the  Clarion  coal  has 
more  cover;  hence  it  is  of  good  quality.  In  Section  13,  on  the  land  of 
T.  J.  Davis,  the  structure  of  the  bed  in  the  mine  of  the  Jackson  Coal 
Company  is  as  follows: 


Clay,  plastic,  ferruginous- .  1  q^  jj^ 
Clay,  generally  flint / 


{ 


Ft. 

3 
Shale 7 

Coal,  Lower  KiUanninQf  reported  thickness 3 

Clay 7 

Covered 16 

Ore,  Ferriferous,  reported  thickness .- 

Limestone,  Ferriferous , ^ 7 

Coal ^ 

Shale-.l 

Coal 

Sulphur  band 

Coal 


Clarion  or  No.  4a * 


In. 
6 
6 


1 

8 

^ 

6 

1 

10 

^ 

1 

10 

In  Section  25,  on  Jenkin  W.  Jones'  land,  the  strata  seen  and  re- 
ported are  as  given  below: 

Ft.         In. 

Limestone,  Ferriferous 7 


Coal 

Clay 

Coal 

Clay,  sulphur  band 
Coal 


Clarion  or  No.  4a ' 


1 

6 

^^ 

6 

1 

3 

^ 

J 

0 

ClAiioD  or  No.  4ft  Coal  in  Jackson  County. 
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On  land  of  the  Diamond  Brick  Company,  in  the  same  section, 
the  following  measurements  were  taken: 


Ft. 


limestone,  FerrifeTov^ 7 

Coal 

Clay 

Coal 

day,  sulphur  band 
Coal 


*  Clarion i 


1 
2 


In. 

3 
8 

12 

8 


In  Section  36,  on  land  of  Robert  Fox,  the  following  relations  were 
observed: 


Ft. 

Clay  with  ore  nodules,  Oak  Hill 2 

Shales _._ _      9 

Coal..]  (    1 

Clay_- [  Lower  KUtanning  OT  No.  6 <    1 

Coal..  J  ^  I  - 

Clay,  shales  and  covered 18 

Ore,  Ferriferous,  reported , _ 

Limestone,  Ferriferous 6> 

Coal,  in  places  wanting.. 

Clay. 

Coal 

Clay,  sulphur  band 

Coal 


Clarion  or  No.  4a * 


In. 

6 
6 

6 
6 
6 

10 
5 
5 
1 
5 


At  the  mines  of  the  Washington  Coal  Company,  Section  34,  Jefiferson 
'I'ownship,  the  structure  of  the  Clarion  coal  and  its  relations  to  other 
iraportant  members  are  noted  in  the  record  given  below: 

Ft.         In. 

Limestone,  Fcm/erot«._ 7 

Shale _ 4 

Coal ]  f    1 

Clay -.  5 

Coal.- [  Clarion \    1  6 

Clay,  sulphur  band  ..  1 

Coal ..  6 


Madison  Township. — One  of  the  most  valuable  parts  of  the  Clarion 
coal  field  in  Jackson  County  is  in  the  western  half  of  Madison  Town- 
ship. Along  the  western  boundary  of  the  township  the  coal  is  found 
about  half  way  up  the  hills,  but  on  account  of  the  dip  eastward  the 
bed  passes  under  cover  near  the  middle  part  of  the  township.  In 
Section  6,  on  land  of  Margaret  Evans,  the  relations  of  the  coal  benches 
are  as  follows: 


Ft, 

Ore,  Ferriferous .- 

Limestone,  Ferriferous 6 

Coal,  rotten,  good  in  plsu^es  and  thickens  to  1  foot. 

Clay 

Coal,  good... 

Clay,  sulphur  band 

Coal,  good 


Clarion 


In. 

3 

4 
5 
8 
1 
10 
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The  following  measurements  were  taken  on  the  property  of  W.  D. 
Beese,  Section  5:       *  pt.      in. 

Ore,  Ferriferorja _ --  3 

Limestone,  Ferriferous _ —      7 

Coal 

Clay 

Cbal 

'  Clarion ' 


Shaiy  parting 

Coal 

Shale 

Coal,  bony 


1 
1 
1 


3 

7 
7 
2 


7 
3 


In  the  eastern  part  of  this  section  the  Clarion  coal  is  also  mined  on 
the  farm  of  John  D.  Jones,  where  the  thickness  of  the  coal  and  of  the 
overlying  limestone  and  ore  are  about  the  same  as  shown  in  the  above 
record.  The  bed,  however,  where  it  passes  from  view  in  the  western 
part  of  Section  4,  is  somewhat  broken;  hence  good  volume  and  steadiness 
east  of  this  under  cover  is  doubtful.  This  view  is  also  warranted  by 
the  condition  of  the  deposit  along  Black  Fork  Creek  in  northern  Green- 
field Township,  Gallia  County,  where,  the  coal  is  seldom  present  in 
force.  The  member  has  good  thickness  in  sections  31  and  32,  but  its 
condition  in  sections  33,  34,  35,  and  36  is  not  known,  as  the  bed  is  below 
drainage  level.  One  mile  southeast  of  Oak  Hill  on  land  of  Thomas, 
Williams,  Section  30,  the  Clarion  coal  has  the  following  structure: 

Ft.         In. 

Limestone,  Flerri/eroM*-- 5  6 

Coal 1  -  [14 

Shale .-  6 

Coal .[  Clarion _ <    1  6 

Clay,  sulphur  band  --  li 

Coal J  i-        11 

At  the  mines  of  the  Oak  Hill  Fire  Brick  Company,  in  the  same 
section,  the  rocks  exposed  were  as  given  below: 


>  Lower  KiUanyiing  or  No.  5. 


Clay,  dark,  ferruginous.  \  ^  .  »  » 
Clay,  flint...  ?  wws^  n     . 

Bone  coal— - 

Coal 

Clay 

Coal 

Clay ..:.- 9 

Sandstone 5 

Sandstone  and  shale 9 

Ore,  Ferriferous .. 

Limestone,  Ferriferous 6 


In. 

6 

4 
10 
5 
8 
4 
10 


Coal... 

Shale 

Coal --  y   Clarion  OT  No.  4ci. 

Clay,  sulphur  band 
Coal __.. 


1 
1 
1 


5 
6 
1 
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At  the  mines  of  the  Etna  Fire  Brick  Company  the  mine  foreman 
reports  the  coal  and  partings  to  be  about  4  feet  in  thickness,  or  about 
the  same  as  noted  in  the  above  record.  In  Section  29  the  Clarion 
coal  is  rather  steady,  but  the  Ferriferous  limestone  is  often  replaced 
by  sandstones.  The  following  section,  taken  on  the  land  of  J.  D. 
Patterson,  shows  this  condition: 


Ft. 

Sandstone,  massive 10 

Disconfonnity. 

Coal. . 

Clay.. 

Coal.. 

Clay.. 

Coal.- 

Clay.. 


Clarion. 


1 

1 
2 


In. 


6 
5 
4 
1 
1 


Adjacent  outcrop  conditions  indicate  that  the  Clarion  coal  is 
patchy  in  sections  28,  27,  26,  and  25.  In  Section  19,  on  the  property 
of  Arizona  E.  and  Myrta  L.  Evans,  the  following  section  was  obtained: 


Ore,  Ferriferous 
Hint- '. 


Ferriferous. 


Clarion  J  reported  thickness. 


»t. 

In. 

^ 

10 

^ 

10 

5 

.  » 

1 

2 

. 

4 

1 

10 

Limestone.. 

Coal 

Shale- 

Coal 

The  Clarion  coal  is  generally  present  where  the  member  is  exposed 
in  sections  20,  21,  and  22,  but  in  local  areas  the  overlying  sandstone  has 
replaced  both  limestone  and  coal.  It  is  below  drainage  in  sections  23 
and  24.  The  areas  of  Clarion  coal  are  small  in  Section  18,  as  the  bed 
lies  near  the  summits  of  the  hills,  but  the  coal  is  present  where  due. 
The  member  is  also  steady  in  Section  17,  where  the  following  composite 
record  was  obtained  at  the  mines  of  the  Pyro  Clay  Products  Company: 


Lower  Kittunning. 


Ft. 

Ore,  Red  Kidney _.      .. 

Shale  and  shaly  sandstone _ 11 

Clay,  part  flint,  Oak  HiU.. _ 3 

Shale ■ 10 

Coal.. 

Clay. . 

Coal-. 

Clay-. 

Coal.- 

Clay,  dark,  impure 

Clay,  light,  plastic. 

Clay,  light,  siliceous 

Sandstone,  clay-bond 2 

Shale,  sandy __.      14 

Ore,  Ferriferous 


Lower  Kiltanning. 


4 
4 


In. 

2 


8 
2 
2 
2 
2 
5 
5 
8 
7 
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limestone,  Ferriferous. 

Coal.. 

Clay., 

Coal-.      Clarion. 

Clay.- 

CoaL. 

Clay., 


Ft. 

In 

8 

■•  w 

1 

^  ^ 

^  ^ 

5 

1 

6 

^  ^ 

1 

6 

At  the  mines  of  the  Elkhom  Coal  Company,  in  the  northwestern 
comer  of  Section  16,  the  Clarion  coal  has  the  following  structure  and 
relations: 

Ft.         In. 

Ore,  Ferriferous 1 

Limestone,  Ferriferous 9 


Coal.J 

Clay-. 

CoaL-  \  Clarion. 

Clay.. 

Coal.. 

Clay.. 


3 
6 
6 
1 
8 
3 


In  this  mine  the  upper  bench  of  coal  varies  from  1  foot  3  inches  to 
1  foot  6  inches  in  thickness,  but  the  other  benches  are  quite  regular. 
The  Clarion  coal  has  good  volume  where  it  is  exposed  near  drainage 
level  east  of  Moriah  Church.  As  it  passes  from 'view  in  the  western 
part  of  Section  15,  its  condition  in  section  14  and  13  is  not  known. 
In  Section  7,  on  the  land  of  F.  H.  Quick,  the  Ferriferous  limestone 
in  places  is  thin  or  wanting,  and  often  the  ore  lies  directly  on  the  Clarion 
coal.     A  section  taken  follows: 

Ft. 

Coal..]  f    2 

Clay..  '  Lower  KiUanning f  reported  thkknesB <  ._          3 

Coal..  J  I    1 

Clay  and  covered 8 

Sandstone,  shaly ^ 2 

Clay,  dark 3 

Shale,  ferruginous 1          4 

Ore,  Ferriferous _ 1          6 

Coal,  Ciorwrn,  reported  thickness 2          6 


In. 
5 


Another  section  on  the  same  property,  but  north  of  the  above, 
shows  the  Clarion  coal  in  normal  development: 

Ft.         In. 

Ore,  Ferriferous ._  3 

Limestone,  Ferriferous 6  6 

Coal I  [15 

Clay.... -.  6 

Coal '   Clarion {     1  5 

Clay,  sulphur  band.  . .  i 


Coal. 


10 


JACKSON   COUNTY 


199 


The  condition  of  the  Clarion  coal  noted  on  the  land  of  Enoch 
^Morgan,  in  the  northeastern  part  of  Section  9,  is  as  follows: 


Clarum. 


Ft. 

In. 

1 

3 

^     M 

1 

1 

1 

Coal.. 
Clay.. 
Coal-. 

In  restricted  areas  in  this  locality  the  massive  sandstone  replaces 
the  limestone  and  coal  completely,  while  at  other  places  the  coal  and 
limestone,  may  be  present  in  their  full  thickness.  In  the  above  section 
the  upper  bench  of  coal  is  thus  replaced  by  the  sandstone.  The  coal  is 
below  cover  in  sections  10, 11,  and  12.  The  strata  exposed  a.ong  the  road 
south  of  Zoar  Church,  in  Section  6,  gave  the  following  measurements: 

Ft.         In. 

Shales— 17 


U: 


Coal.. 

Clay_-  }  Lower  Kittanning  or  No.  6. 

Coal.. 

Clay_. 9 

Shales  and  covered _ ._     18 

Limestone,  Ferriferous,  weathered 3 

Coal 

Clay ..... 

Coal. 

Clay,  sulphur  band. 

Coal 

Clay 


5 

1 

10 


'  Clarion  or  No.  4o ' 


1 

1 
2 


5 
6 
5 
1 
1 


The  Clarion  coal  was  formerly  worked  on  land  of  Evan  Williams, 
in  Section  6,  Madison  Township,  and  the  Lower  Kittanning  is  opened 
at  present  on  the  property  of  John  W.  Evans,  Section  31,  Bloomfield. 
A  composite  section  is  given  below: 

Shale... _ 

Clay  with  thin  coal  bands 


Ft. 
4 


In. 


7 
5 


Coal. .  I 

Clay.-  '  Lov)er  Kittanning <  ..  J 

Coal..  J  [    1 

Covered.. 20 

Sandstone. -. 3 

Coal,  Ctorton,  reported  thickness 2 

Mr.  Evans  reports  that  the  sandstone  above  cuts  out  in  places 
both  the  Ferriferous  limestone  and  the  upper  bench  of  the  Clarion  coal. 
Near  Madison  Furnace,  in  Section  5,  the  structure  of  the  Clarion  coal 
is  shown  in  the  following  record: 


Ft. 


Ore,  Ferriferous .. 

limestone,  Ferriferous. 7 


Coal 

Clay. 

Coal 

Clay,  sulphur  band. 
Coal 


1 


>   Clarion.  ^ _ ■ 


In. 

10 

3 
5 
7 
1 
2 
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The  Clarion  coal  is  quite  steady  and  has  good  volume  in  Section 
4,  but  east  of  this  in  Section  3,  where  it  passes  below  drainage,  the  bed 
is  patchy  and  often  thin. 

Franklin  Township. — In  Franklin  Township  the  Clarion  coal  and 
clay  are  found  near  the  summits  of  the  ridges  aifd  spurs  in  sections 
23;  24,  25,  26,  35,  and  36,  in  the  southeastern  part,  and  a  small  area 
in  sections  1  and  2,  in  the  northeastern  part.  The  following  structure 
of  the  coal  was  observed  in  a  mine  on  the  land  of  Albert  Evans,  in  the 
northeastern  part  of  Section  36: 


Ft. 

Limestone,  FerriferouSj  flinty,  weathered 3 

Soft  clay  shale  on  outcrop _ __      2 

Coal,  shaly _. 

Coal 1... 

Clay  shale __ 

Coal 

Clay,  sulphur  band. 

Coal.. 

Clay...:. 


Clarion. 


1 
1 


In. 


2 
3 

4i 
5 

10 


Near  the  Jackson-Oak  Hill  pike,  in  Section  25,  on  the  land  of  M. 
L.  Stemberger,  the  coal  and  clay  benches  measured  as  follows: 

Ft.  In. 

Ore,  Ferriferous ..  4 

Limestone,  Ferriferous 6 

Shale 4 

Coal,  soft,  weathered--.  1                                                                      [  ._  8 

Clay  shale _.  8 

Coal \  Clarion __ si  4i 

Clay,  sulphur  band . .  li 

Coal I  -.  10 

East  of  Camba,  in  Section  25,  on  land  of  James  A.  Henson,  the 
Clarion  bed  has  been  mined,  and  the  coal  is  reported  as  follows: 

Ft. 

Ore,  Ferriferous . 

Limestone,  Ferriferous 7 

Coal 

Clay . 

Coal... 

Shale  and  sulphur  band  .. 


Ih. 
5 


Coal 


Clarion. 


1 
1 


3 
6 
3 
2 
10 


Bloomfield  Township. — The  Clarion  coal  and  clay  horizon  in  west- 
em  Bloomfield  Township  is  found  well  towards  the  summits  of  the  hills, 
but  the  dip  eastward  throws  the  members  under  cover  in  the  valley  of 
Little  Raccoon  Creek.  In  Section  31  the  Clarion  coal  is  somewhat 
unsteady,  for  in  places  the  massive  sandstone  above  replaces  the  Ferri- 
ferous limestone  and  the  upper  bench  of  coal.  The  coal  is  practically 
wanting  in  sections  30  and  19,  for  the  bed  has  been  removed  through 
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the  erosive  agencies  of  the  old  ^reglacial  river.  At  old  Limestone 
Furnace,  in  Section  32,  the  Clarion  coal  was  formerly  mined  for  railroad 
shipment.  The  bed  here  has  excellent  thickness,  and  in  only  a  small 
part  of  the  area  is  exhausted.  The  record  obtained  and  given  below 
shows  the  following  general  relations: 

Ft.         In. 

Coal..]  f    1        10 

Clay_.  \  Lower KiUanning <  _«  2 

Coal.  J  U-  6 

Sandstone,  shaly ^-_ 3 

Shales,  sandy 15 

Ore^  Ferriferous,  not  seen. 

Limestone,  Ferriferous 7 


Coal 

Clay.. ....:_ 

Coal 

Clay,  sulphur  band 
Coal 


Clarian. 


3 
4 
9 
2 
10 


The  Clarion  coal  is  rather  steady  where  it  disappears  from  view 
in  the  western  parts  of  sections  28  and  33.  It  is  below  cover  in  sections 
34,  35,  36,  25,  26,  and  27;  hence  its  condition  in  this  area  is  not  definitely 
known,  but  from  outcrop  conditions  to  the  north  of  this  the  bed  is  re- 
garded patchy.  Both  the  Clarion  coal  and  Ferriferous  limestone  are 
generally  found  in  normal  development  in  Section  20,  where  the  follow- 
ing record  was  obtained,  on  the  land  of  the  Southern  Ohio  Portland 
Cement  Company: 

Pt.  In. 

Ore,  Ferriferous _ _ 1 

Limestone,  Fem/erouff 7 


Coal.- 
Clay., 
Coal.- 
Clay.. 
Coal.. 


'  Clarion. 


5 
8 
1 
4 


The  Clarion  coal  is  patchy  in  sections  21,  22,  23,  and  24,  as  it  is 
locally  replaced  by  massive  sandstones.  In  Section  17  the  member 
is  quite  regular  and  has  normal  volume,  as  shown  by  the  following 
record  obtained  on  the  land  of  George  Scurlock : 


Ft. 

Limestone,  Ferriferous _ _ 8 

Shale 

Coal- . 

Clay. . 

Coal..  ^   Clarion. 

Clay.. 

Coal..  J  .  [    1 

Clay... 1 


In. 

2 
6 
5 
4 
1 


This  patchy  condition  is  also,  found  for  the  Clarion  coal  in  Section 
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16,  where  the  following  measurements  were  taken,  on  the  farm  of  John 
Ginan: 

Ft.         In. 

IJinestone,  Ferriferoita 6 

Coal..]                                                                                              [  1  8 

Clay,.  ..  8 

Coal--   '  Clarion *  1  4 

Clay..  ..  1 

Coal..  ..  8 

Clay  and  clay-bond  sandstone 5 

Both  coal  and  limestone  have  excellent  volume  in  Section  15, 
where  the  record  given  below  was  obtained,  on  the  land  of  Taylor 
Munyon,  and  was  duplicated  also  on  that  of  William  Arthur: 

Ft.         In. 

Ore,  Ferriferous _ 4 

Limestone,  Ferriferous 7 

Shale 4 

10 
7 
4 
1 


West  of  the  above  in  sections  14  and  13  the  coal  is  somewhat  un- 
steady. Only  small  isolated  patches  of  coal  are  found  on  the  summits 
of  the  high  knobs  in  sections  18,  7,  and  6,  while  in  sections  5  and  8 
the  coal  areas  are  somewhat  larger,  but  the  cover  is  generally  shallow; 
hence  the  coal  is  rotten.  In  Section  9  the  Clarion  coal  was  formerly 
worked  for  railroad  shipment.  The  bed  at  the  mme  of  George  Eagle 
has  the  following  structure: 


Ft. 

Limestone,  Ferriferotu 7 

Shale... - 

Coal.. 
Clay.  - 
Coal-- 
Clay.- 
Coal-. 
Clay.  - 


Clarion _ 


In. 
1 

10 
8 
4 
2 

11 


In  Section  4  the  area  is  large,  but  the  bed  is  somewhat  unsteady, 
as  in  places  it  is  partially  replaced  by  the  heavy  sandstone  above.  In 
Section  3  the  Clarion  coal  has  good  volume  and  is  quite  regular,  for  the 
Ferriferous  limestone  above  is  generally  present.  A  section  taken 
on  land  of  Anna  Dillinger  shows  the  structure  and  thickness  of  the  bed 
as  follows: 

Ft.         In. 

Ore,  Ferriferous ..  5 

lameBtone,  Ferriferous 7 

Shale 2 


JACKSON   COUNTY 


203 


Coal _.. 

.  Clay 

Coal 

Clay,  Bulphur  band. 
Coal 

Clay  sandy 


'  Clarion. 


Ft. 

lo. 

1 

9 

^  ^ 

5 

1 

3 

0m  ^ 

1 

10 

In  this  section,  on  land  of  the  Superior  Colliery  Company,  the 
the  same  general  relations  were  found.  In  sections  2  and  11  the  bed 
normally  has  good  volume,  but  it  is  occasionally  partially  replaced  by  the 
heavy  overlying  sandstone,  and  this  condition  is  also  found  in  sections 
1  and  12.  On  land  of  James  Davis,  in  Section  1,  the  record  given  below 
shows  the  relation  of  the  massive  sandstone,  which  here  has  replaced 
the  Ferriferous  limestone,  to  the  Clarion  coal  below: 


pt. 

Sandstone  and  covered- _ 24 

Sandstone,  with  finger  coal 8 

Disconformity. 

Coal 

Clay  with  thin  coal  bands 

Coal 

Clay,  sulphur  band 

Coal 

Coal,  bony ..._ 


In. 


>  Clarion i. < 


4 
8 
2 
1 
10 
4 


The  massive  sandstone  above  often  partially,  and  in  some  localities 
completely,  replaces  the  Clarion  coal.  Another  measurement  obtained  on 
land  of  the  McKeldon  Mining  Company  shows  much  the  same  relation. 

Lick  Township. — The  Clarion  coal  is  present  only  in  the  eastern 
part  of  Lick  Township.  Small  isolated  patches  of  coal  are  found  on 
the  high  ridges  and  hills  in  sections  36,  35,  25,  26,  24,  23,  13,  and  14, 
but  the  cover  is  shallow,  and  the  coal  of  little  value.  In  Section  36,  on 
the  land  of  James  and  William  McDaniel,  coal  is  mined  for  local  use. 
The  structure  of  the  Clarion  bed  here  is  shown  in  the  section  given  below: 


Ft. 


Flinty  lime  and  ore 

Limestone,  partially  decomposed 

Shale,  dark. _ 

Coal 

Clay  with  coal  bands 

Coal 

Clay 

Coal... 


Ferriferoua. 


{i 


Clarion. 


2 
1 
1 
1 


In. 
8 

10 
2 
8 
6 
1 


Coal  Township. — ^In  Coal  Township  the  Clarion  coal  is  present  on 
the  high  hills  in  sections  11  and  12,  but  the  bed  is  partially  replaced 
by  the  sandstone  above.  The  deposits  are  of  no  value.  The  coal  was 
not  found  in  Washington  Township. 

Milton  Township. — Milton  Township  is  well  supplied  with  Clarion 
coal.     The  member  is  present  near  the  summits  of  the  ridges  in  the 
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western  part,  but  the  dip  eastward  carries  it  below  drainage  near  the 
eastern  boundary.  The  bed  is  quite  persistent,  although  in  some 
localities  the  massive  sandstone  above  has  not  only  replaced  the  lime- 
stone,  but  also  a  part  or  all  of  the  coal.  The  coal  is  wanting  in  Section 
31,  and  only  small  areas  are  present  in  sections  30  and  32.  It  was 
formerly  mined  for  railroad  shipment  in  Section  29,  and  is  mined  at 
present  for  local  use  near  Latrobe  Furnace.  A  section  obtained  on  the 
land  of  the  McKeldon  Mining  Company,  and  given  below,  shows  the 
general  character  of  the  bed: 

Shale,  dark,  fissile 

Coal 

Clay  with  thin  coal  bands 

Coal.. . 

Clay,  sulphur  band 

Coal 

In  sections  27,  28,  33,  and  34  the  Clarion  coal  is  somewhat  unsteady, 
for  in  local  areas  the  bed  is  partially  or  completely  replaced  by  the 
sandstone  above.  This  condition  was  also  found  in  sections  25,  26 
35,  and  36.  Where  the  limestone  is  present  the  coal  is  normal,  but 
where  this  is  replaced  by  the  sandstone  the  character  of  the  coal  bed 
below  is  uncertain.  The  following  record  was  measured  in  Section 
26  along  the  road  that  leads  to  the  ridge  west  of  Little  Raccoon  Creek 
and  near  Buckeye  Furnace: 


Clarion. 


Ft. 

In. 

1 

1 

1 

9 

^  ^ 

8 

1 

6 

*  ■• 

1 

11 

Ft. 

Coal  blossom.  Lower  KiUanning  or  No,  6 1 

Clay,  light... 5 

Sandstone,  shaly .._ —     34 

Ore,  Ferriferous _ _. -- 

Limestone,  Ferriferous _ 5 

Coal 1  f    1 

Clay  with  thin  coal  bands . 

Coal /. 

Clay,  sulphur  band 

Coal 

Coal,  bony ^^_. 


In. 


►  Clarion  or  No.  4^. 


4 
6 
8 
8 
4 
2 


On  Greasy  Run,  in  Section  36,  on  the  land  of  the  Superior  Colliery 
Company,  the  Ferriferous  limestone  is  generally  well  developed,  and  the 
Clarion  coal  below  has  good  volume.  A  section  taken  here  is  as  given 
below: 


Ft. 

Limestone,  Ferrt/erouA,  good ^ 8 

Coal.. 

Clay  with  coal  bands 

Coal 

Clay,  sulphur  band 

Coal. _ 


Clarion. 


In. 

7 
8 
4 
1 
3 


Along  Buffer  Run,  in  Section  24,  the  Clarion  coal  is  quite  steady, 
for  the  limestone  above  is  generally  present.  In  Section  13,  at  mine 
No.  10  of  the  Superior  Colliery  Company,  where  the  Clarion  coal  goes 
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beloMT  drainage,  the  structure  of  the  bed  is  shown  in  the  following 
measurements:  p^       i„^ 

Umestone,  upper  part  flinty,  FerT^6rou« 6 

Shale,  gray --          5 

Shale,  dark,  fiasUe 2         2 

Coal 1  [    1          4 

Clay ..-  --          8 

Coal •  Clarion... '     1          4 

day,  sulphur  band.-.-  -.1 

Coal — _  11 


In  Section  14  the  Clarion  coal  is  unsteady,  but  where  present  it 
usually  has  good  thickness.  This  is  also  true  of  the  member  in  Sec- 
trion  23.  The  following  section,  which  was  measured  on  the  land  of 
the  Superior  Colliery  Company,  shows  the  general  character  of  the  bed 
-when  normal: 


Ft. 

Sandstone - :: 20 

Coal 

Clay  with  thin  coal  bands 

Coal \  Clarion. 

Clay 

Coal J  [  r 

Clay. - -- 1 


In. 

3 
8 
5 
1 
3 


Near  by  the  Clarion  coal  is  completely  replaced  by  the  sandstone 
above.  The  unsteady  character  of  the  Clarion  bed  is  shown  by  the 
following  record,  taken  on  land  of  J.  W.  O'Neill,  in  the  same  section: 

Ft.        I  n. 

Sandstone,  massive _ 53 

Sandstone,  with  irregular  lenses  of  coal,  Clarion 2 

Sandstone __ 6 

Covered --  25 

Shale,  dark,  tough 1 

Coal,  cannel 


Coal,  bituminous 

Clay  shale,  dark 

Coal,  cannel,  bony— 
Coal,  cannel,  good.- 
Coal,  cannel,  bony..  ^ 


>   Tionesta. 


1 


li 
2i 
3 

8 

10 

4 


In  Section  15,  on  the  land  of  James  E.  Goddard,  the  following 
measurement  was  made: 

Ft. 

Shale,  black,  fissile 2 


Coal - \ 

Clay  with  thin  coal  bands 

Coal - 

Clay.-_ - - 

Coal 

Clay,  siliceous 

Coal,  bony 

Clay - 


Clarion. 


1 
1 


In. 
6 
5 
8 
4 
2 
4 
2 
4i 
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On  the  ridges  in  Section  22  the  Ferriferous  limestone  is  usually 
present,  and  the  coal  below  has  good  thickness.  In  Section  21  the 
coal  areas  are  small  and  the  cover  shallow.  Along  the  main  ridge  in 
Section  16  the  Clarion  coal  is  mined  in  several  places  for  local  domestic 
use.'  On  the  J.  H.  'Scuirlock  property  the  structure  of  the  bed  noted 
is  given  in  the  section  below: 


Coal 

Clay  with  coal  bands. 

Coal 

Clay,  sulphur  band.. 
Coal 


Clarion. 


Ft. 

In. 

1 

3 

^  ■» 

9 

1 

3 

i 

4 
11 

1 


In  Section  17  the  Clarion  bed 'furnishes  a  part  of  the  local  fuel 
supply  and  is  well  developed.  A  section  taken  on  land  of  V.  A.  Pettinger 
is  given  below: 


Shale,  black,  fissile 

Coal 

Clay  with  coal  bands 

Coal 

Clay,  sulphur  band 

Coal 


Clarion. 


Ft. 

In. 

1 

6 

1 

1 

_  „ 

10 

1 

4 

M    M 

1 

1 

2 

The  Clarion  coal  has  good  volume  also  in  Section  20,  but  no  measure- 
ments were  obtained.  In  Section  19  the  coal  area  is  small,  on  account 
of  the  erosion  of  the  preglacial  river.  In  Section  18,  north  of  Berlin, 
small  quantities  of  fuel  are  mined  for  local  use,  and  a  section  obtained 
shows  the  following  structure  of  the  bed: 

Ft.         In. 

Limestone,  F«rrt/6rou«,  flinty 3 

Shale,  black,  fissile __ 2 


Coal 

Coal,  bony.__ 

Clay 

Coal 

Clay,  sulphur  band. 
Coal 


>  Clarion. 


-0'  J 


2 
4 
6 
5 
1 


In  Section  6  the  Clarion  coal  is  wanting,  and  in  Section  7  it  is  found 
in  the  southeastern  corner.  In  Section  5,  on  land  of  James  L.  Johnson, 
the  coal  is  mined  for  local  use,  and  the  measurements  obtained  follow : 


Ft. 

Shale,  black,  fissile 2 

Shale,  soft,  black .--. .. 

Coal - 

Clay  with  thin  coal  bands 

Coal ^  Clarion. 


Clay,  sulphur  band. 
Coal 


In. 

4 
1 
10 
5 
1 
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On  land  of  George  Woodrow,  in  Section  8,  the  coal  is  mined  for 
local  use  by  stripping,  and  the  section  obtained  there  is  given  below: 


Ft. 

Shalt,  black,  fissile -.      3 

Coal 

Clay  with  coal  bands . . 

Coal 

Clay .... 

Coal 


In. 

2 

S 


'  Clarion,  reported  thickness * 


In  sections  4  and  9  the  coal  areas  are  small,  but  the  bed  is  worked 
for  local  use.  In  the  latter  section,  on  the  Jacob  L.  Tucker  property, 
the  rocks  exposed  at  a  mine  are  as  given  below: 

Ft,  In. 

Limestone,  Ferriferous,  upper  one  foot  flinty 5 

Shale,  gray ..  9 

Shale,  black,  fissile 1  8 

Coal ]                                                        [    1  5 

Clay  with  thin  coal  bands . .  8 

Coal ;  Clarion \    1  4 

Clay,  sulphur  band ..  1 

Coal 1  3 


The  Clarion  coal  is  again  unsteady  in  Section  10,  but  in  some 
localities  has  about  its  normal  thickness.  On  the  hill  just  east  of 
the  mouth  of  Mulga  Run  the  bed  near  the  outcrop  measured  as  follows: 


pt. 


Shale,  black,  fissile 

Coal 

Clay  and  bone  coal 

Coal ^  Clarion. 

Clay 

Coal 


In. 
8 
5 
7 
8 
2 


North  of  this  the  Clarion  was  seen  represented  only  by  finger 
coal  in  the  massive  sandstones.  The  member  is  again  normally  de- 
veloped on  the  land  of  Adam  Phillips,  in  Section  3,  where  the  following 
measurements  were  taken: 

Ft.         In. 

Ore,  FerriferoTM _.  5 

Limestone,  Ferriferous,  good 6 

Shale,  gray. __ 


Shale,  black,  fissile... 

Coal 

Clay  with  coal  bands. 

Coal 

Clay,  sulphur  band.. 

Coal 

Clay  shale,  dark 

Coal,  bony 


Clarion. 


1 
1 


9 
9 
5 
6 
2 
1 
3 
7 
9 


Tn  the  northern  part  of  this  section  the  Clarion  coal  was  formerly 
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mined  for  railroad  shipment.     On  land  of  Isaac  Palmer  the  bed  is  mined 
for  local  use,  and  the  structure  found  is  as  follows: 

Shale,  black,  fiissile 

Coal 

Clay  with  coal  bands 

Coal. _. _ 

Clay,  sulphur  band \  Clarian. 

Coal 

Clay 

Coal 

Clay 

A  composite  section  taken  along  the  road  from  Rich  Run  to  Unipn 
School,  on  the  hill  north,  shows  the  general  relations  of  the  Allegheny 
coals,  and  the  measurements  made  are  given  below: 


Ft. 

In. 

3 

^  * 

5 

■M     » 

8 

4 

m.   » 

1 

2 

1 

^  ^ 

10 

2 

6 

Ft. 

Coal  blossom,  Upper  Freepori  or  No.  7 _ 5 

Clay 1 

Sandstone,  coarse-grained 20 

Covered _-_ 19 

Clay  shale 7 

Sandstone,  shaly. .._ 9 

Sandstone,  nodular,  lime-bond 2 

Sandstone,  shaly 13 

Clay  shale,  soft 3 

Coal  blossom ._ 

Clay  shale -- _- 

Shale  and  covered _ ^ 15 

Coal  blossom,  Middle  Kittanning  or  No,  6 . 1 

Clay  shale 1 

Shale— .- - 14 

Sandstone,  shaly - 10 

Covered _ 5 

Clay,  plastic.  1   Qak  HiU...,. ...(  ^ 

Clay,  flmt J                                                                                     \  2 

Shale,  part  sandy 29 

Coal  blossom.  Lower  Kittanning  or  No.  6 3 

Clay - 6 

Sandstone,  light,  clay-bond -  10 

Sandstone,  massive — w. _ 9 

Shale,  black,  fissile ._ 1 

Coal ' 

Clay  with  coal  bands _. 

Coal 

Clay,  sulphur  band 

Coal .-J                                                         \  1 

Clay -^ 3 

Covered .- - ---  22 


In. 


3 
9 

4 
8 


Clarion  or  No.  4a ' 


8 
4 
8 
2 
1 
1 


East  of  Mulga  Run,  in  Section  2,  on  the  land  of  the  Superior  Colliery 
Company,  where  opened  for  local  use,  the  bed  shows  the  following 
structure: 
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Pt. 

Shale,  dark,  fissile 1 

Coal 

Clay  with  coal  bands 

Coal _. 

Clay,  sulphur  band 

Coal 


Clarion. 


In. 
2 
3 
7 
4 
1 
2 


In  Section  12,  on  the  land  of  the  Wellston  Coal  and  Brick  Company, 

the  Clarion  coal  was  exposed  for  measurement,  while  the  outcrops  of 

the  Lower  and  Middle  Kittanning  coals  were  also  noted.     The  section 

obtained  near  where  a  shaft  was  sunk  for  Quakertown  coal  is  given 

below: 

Ft.         In. 

CoeXhlosBomf  Middle  Kittanning  or  No.  6 -  1         .:- 

Clay „. -  1 

Shale 21 

Clayshale _. 2 

Clay  with  large  ore.  nodules 2 

C\&y  mnt,  Oak  HiU 2 

Clayshale 1 

Shale 1    "    .. 

Shale  with  irregular  bands  of  kidney  ore _ 3 

Shale,  gray 19 


>  Lower  Kittanning  or  No.  5. 


1 

7 


Clay  shale 

Coal,  bony 

Coal,  good 

Clay 

Coal,  good ^ 

Clay 

Sandstone,  shaly 

Covered . 15 

Sandstone » 3 

Disconformity. 
Shale,  fissile,  black... 

Coal 

Clay  with  coal  bands. 

Coal 

Clay,  sulphur  band.. 

Coal.. 

Covered-- 

Top  of  shaft. 


6 
8 
2 
4 


Clarion  or  No.  4a. 


1 
1 


3 
3 
6 
2 
1 
2 
7 


The  Clarion  coal  is  below  drainage  in  Section  1,  but  it  has  been 
worked  for  railroad  shipment  in  Section  36.  On  land  of  the  Geneva 
Coal  and  Mining  Company  the  following  measurements  were  obtained: 


Ft. 

Sandstone,  massive. -.     32 

Coal 

Clay  with  coal  bands. 

Coal 

Clay,  sulphur  band 

Coal-- 


*  Clarion \    1 


In. 
1 

5 
3 
1 
3 
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The  Geneva  Coal  and  Mining  Company  also  mined  the  Clarion 
coal  for  railroad  shipment  in  Section  35.  The  structure  of  the  bed 
where  measured  is  as  given  below: 


pt. 


Coal 

Coal,  bony 

Clay 

Coal 

Clay,  sulphur  band. 
Coal 


Clarion. 


} 


Feniferovji. 


Another  measurement  taken  near  by  is  as  follows: 


Ore,  Ferriferovjs,  irregular 

Limestone,  flinty 

Limestone,  good. 

Coal 

Coal,  bony 

Clay 

Coal 

Clay 

Coal 


Ft. 


In. 
9 
3 
6 
3 
2 
3 

In. 
4 


\  Clarion < 


3 
3 
1 


4 
6 
3 
2 


The  above  sections  illustrate  the  great  irregularity  of  the  shales 
between  the  Clarion  coal  and  Ferriferous  limestone.  The  limestone 
may  Ijie  directly  oin  the  coal  or  it  may  be  separated  from  it  by  8  or  more 
feet  of  intervening  shales.  The  changes  here  are  very  sudden  and  the 
coal  is  subject  to  dips  and  rolls,  which  are  troublesome  in  mining.  In 
the  same  section  on  the  land  of  C.  K.  Davis  the  Clarion  coal  was  also 
exposed  for  measurement,  and  the  record  obtained  follows: 


Pt. 


7 
1 


Limestoiie,  Ferriferous^  flinty _ 4 

Shale 

Coal 

Clay  with  coal  bands 

Coal 

Clay 

Coal 

Clay 


►  Clarion^. ,._" 


1 
2 


In. 


4 
8 
2 

14 
1 

6 


At  the  mines  of  The  Minglewood  Coal  Company,  in  Section  34,  the 

structure  of  the  Clarion  coal  near  the  outcrop  is  as  given  below: 

Pt. 
Coal ' 


Coal,  bony 

Clay 

Coal 

Clay,  sulphiur  band. 
Coal 


Clarion. 


In 

10 
3 
6 
2 
1 
8 


The  Clarion  coal  has  normal  thickness  in  Section  33,  and  the  bed 
is  persistent,  but  in  Section  32  the  heavy  sandstone  above  has  replaced 
the  upper  bench  of  coal. 


r 

1 
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Under  heavy  cover  in  eastern  Milton  Township  it  seems  quite 
probable  that  the  Clarion  coal  has  its  normal  development  and  is  gen- 
erally steady,  for  it  is  well  represented  along  Raccoon  Creek  in  Vinton 
County.  The  general  structure  of  the  bed  in  this  region  is  illustrated 
by  the  following  section  taken  on  the  land  of  Frank  Stanton,  in  Section 
28,  Wilkesville  Township,  Vinton  County:  p^       j^^ 

LimestODe,  Ferriferous 7 

Shale,  gi  ay 2 

Shale,  dark,  fissile. 1 

1         6 


Coal 

Clay 

Coal 

Clay,  sulphur  band. 
Coal 


►  Clarion. 


7 
2 
1 
5 


Structure  of  Bed 


Normally  the  Clarion  coal  is  made  up  of  three  main  coal  benches 
separated  by  partings.  The  average  structure  of  the  bed  in  Jackson 
Coimty  is  as  follows:  p^       j^ 

Coal,  upper  bench _ 1  3 

Parting _ _ 7 

Coal,  middle  bench 1  4 


Parting ._ 

Coal,  lower  bench... _ 1 


1 


Occasionally  one  or  two  thin  coal  benches  are  found  below  the 
1  foot  layer,  but  these  are  usually  bony  and  of  no  value.  In  a  few 
localities  the  upper  bench  is  wanting  as  it  is  replaced  by  a  heavy  sand- 
stone, while  at  other  places  it  was  seen  either  rotten  or  replaced 
by  a  mixture  of  shales  and  coal.  The  maximum  thickness  found 
for  this  bench  was  1  foot  9  inches.  The  clay  or  clay  shale  parting 
below  this  bench  varies  from  4  to  10  inches,  but  averages  about  7  inches 
in  thickness.  It  is  usually  rather  soft  in  character  and  is  used  as  a 
means  of  attack  in  mining  the  coal.  The  middle  bench  which  averages 
1  foot  4  inches  in  thickness  varies  from  1  foot  to  1  foot  10  inches.  It 
is  separated  from  the  lower  bench  by  a  thin  parting  varying  from  one- 
half  to  2  inches  in  thickness.  This  parting  is  made  up  of  clay  or  shale  with 
layers  or  nodules  of  pyrite  or  marcasite  which  often  constitute  the 
bulk  of  the  stratum.  The  lower  bench  varies  from  6  to  16  inches  in 
thickness,  but  the  normal  measurement  is  close  to  12  inches. 

Area  of  Field  and  Yield 

The  total  area  of  the  Clarion  coal  field  in  Jackson  County  approxi- 
mates closely  75  square  miles,  which  exceeds  the  combined  areas  of 
the  known  Sharon  and  Quakertown  fields,  for  the  area  of  the  former 
is  about  25  square  miles  while  that  of  the  latter  is  nearly  40.  Although 
subject  to  some  wants  and  to  some  thinning  by  the  sandstone  above 
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the  bed  is  more  uniform  in  thickness  than  either  the  Sharon  or  Quaker- 
town  aiid  far  more  persistent  than  the  former.  The  Clarion  coal  is 
usually  solid  close  to  the  outcrop,  for  the  limestone  and  hard  fissile 
shales  above  afford  some  protection  from  the  agencies  of  weathering. 
This  coal  has  been  worked  in  a  large  way  in  only  a  few  localities, 
and  where  mined  for  local  use,  the  bed  has  been  attacked  only  along 
the  outcrop;  consequently  the  main  coal  body  is  yet  untouched,  and  it 
forms  the  valuable  reserve  fuel  supply  of  the  county.  When  the 
known  areas,  in  which  the  coal  is  wanting,  the  parts  exhausted  by 
mining,  and  the  crop  borders  are  subtracted,  the  area  of  the  field  in 
which  the  coal  is  expected.will  reach  at  least  40  square  miles.  The  aver- 
age thickness  of  the  coal  alone  in  the  bed  in  Jackson  County  is  3  feet 
7  inches,  and  the  specific  gravity  is  1.34.  Computing  from  these,  the 
total  yield  per  acre  is  about  6,536  tons  of  2,000.  pounds  each.  If  60 
per  cent  only  is  available  in  mining  the  yield  is  3,922  tons  per  acre 
or  2,510,080  tons  per  square  mile.  All  things  considered  the  Clarion 
is  the  most  valuable  coal  bed  in  Jackson  County  and  assures  an  ample 
supply  of  fuel  for  many  years  after  the  Quakertown  and  Sharon  coals 
have  been  exhausted. 

Development  of  Field 

Small  tracts  of  Clarion  coal  were  formerly  worked  near  Kitchen, 
Section  32,  Madison  Township,  and  at  Limestone,  Section  32,  Bloom- 
field  Township,  for  railroad  shipment.  These  mines  were  abandoned 
and  have  fallen  in.  The  Jackson  Coal  Company  operates  a  small 
mine  just  west  of  Oak  Hill  for  coaling  engines  on  the  Portsmouth 
branch  of  the  Baltimore  and  Ohio  Southwestern  railroad.  On  an 
average,  16  men  are  employed  and  the  daily  output  is  about  50  tons. 
The  Washington  Coal  Company  near  Monroe  mines  the  Clarion  coal 
for  railroad  shipment  and  also  shoots  down  from  4  to  5  feet  of  the  lime- 
stone above,  which  is  crushed  and  sold  for  furnace  flux,  road  ballast, 
and  other  purposes. 

Mines  are  operated  at  present  by  George  Eagle,  in  Section  9, 
Bloomfield  Township,  for  railroad  shipment.  Although  worked  for  sev- 
eral years  the  territory  is  far  from  being  exhausted.  On  Rich  Run,  in 
sections  12  and  13,  Milton  Township,  the  Superior  Colliery  Company 
has  a  railroad  mine,  which  is  now  in  operation.  Near  Lincoln  Furnace, 
in  sections  2,  35,  and  36,  the  Clarion  coal  was  formerly  worked  in  sev- 
eral mines,  but  these  are  abandoned  or  idle  at  present  (1916).  It  was  also 
worked  for  railroad  shipment  in  Section  3.  More  or  less  coal  for  local 
domestic  supplies  is  drawn  from  this  member  along  its  entire  outcrop  in 
Jackson  County,  but  as  a  whole  the  field  has  scarcely  been  touched. 

Mining  Conditions 

The  Ferriferous  limestone,  which  is  present,  with  few  exceptions, 
in  the  southern  half  of  the  Clarion  coal  field,  forms  the  roof,  and  either 


JACKSON   COUNTY  213 

a  siliceous  clay  or  a  sandstone  forms  the  floor  of  the  bed.  Under  shallow 
cover,  or  where  the  weathering  has  been  severe,  the  limestone  may  be 
separated  into  blocks,  with  mud  seams  between,  varying  from  an  inch 
to  2  feet  or  more  in  width,  w^hich  condition  makes  the  mining  somewhat 
dangerous,  but  this  seldom  extends  far  under  cover.  In  a  few  localities, 
and  there  along  the  outcrop  especially,  the  upper  coal  bench  is  partially 
or  completely  decayed,  and  the  space  filled  with  a  soft  muddy  material, 
which  is  made  up  of  the  rotten  coal  with  weathered  shale  that  has  been 
carried  by  the  water  from  above  the  limestone  through  the  joint  planes. 
Uiider  this  condition  the  mining  of  the  coal  is  both  costly  and  dangerous. 
Where  neither  coal  nor  limestone  have  been  modified  by  weathering, 
the  mining  conditions  are  very  safe  and  good. 

In  the  northern  part  of  the  field  a  hard  fissile  shale  is  found  di- 
rectly above  the  coal.     This  varies  in  thickness,  from  a  few  inches  to 
3  feet,  but  usually  it  measures  from  1  to  2  feet.     Above  this  in  local 
areas  from  1  to  6  feet  of  gray  shales  are  present.     The  next  rocks  en- 
cou;ntered  above  the  shales  are  either.  Ferriferous  limestone  and  ore, 
or  the  massive  sandstones  which  often  replace  these  members.     Either 
the  shale,  limestone,  or  sandstone  forms  an  excellent  roof,  so  that  the 
mining  conditions  are  quite  safe;  hence  the  yield  of  the  bed  should  be 
high,  at  least  80  per  cent.     The  floor  is  either  a  siliceous  clay  or  a  sand- 
stone, both  of  which  are  well  able  to  bear  the  weight  of  the  overburden. 
The  two  partings  in  the  deposit  are  objectionable.     The  upper 
parting  of  clay  or  shale,  about  7  inches  in  thickness,  will  produce  about 
800   pounds   of  material  per  square    yard,  which   must    be    removed 
from  the  mine  or  thrown  back  in  the  rooms.     Also,  in  mining,  more  or 
less  of  this  material  becomes  mixed  with  the  coal,  which  thus  impairs 
its  value.     The  lower  parting,  seldom  over  2  inches  in  thickness,  is 
especially  objectionable.     It  is  made  up  of  clay  or  shale,  with  nodules 
and  bands  of  pyrite  or  marcasite.     If  care  is  not  used  in  separating 
this  material  the  sulphur  content  of  the  coal,  which  normally  is  high, 
is  excessive,  often  being  more  than  doubled  in  amount. 

The  sandy  clay  or  argillaceous  sandstone  floor  of  the  bed  is  suffi- 
ciently solid  to  hold  the  posts  and  coal  blocks  left  for  the  roof  supports. 
The  character  of  the  material  makes  the  digging  of  drains,  when  this 
is  required,  somewhat  costly.  The  coal  is  quite  uniform  in  thickness, 
and  it  shows  but  few  rolls  or  dips,  so  that  when  the  mine  is  driven  with 
the  general  rise  of  the  strata  little  difficulty  is  experienced  in  draining. 

The  average  thickness  of  coal  and  partings  is  more  than  4  feet,  which 
is  ample  for  ease  of  working  in  the  rooms.  In  the  entry  ways,  if  mule 
power  is  used  in  haulage,  part  of  the  limestone  must  be  shot  down  to 
gain  sufficient  height,  but  this  does  not  impair  the  safety  of  the  roof,  and 
the  value  of  the  limestone  usually  pays  for  its  removal.  All  points 
considered  the  mining  conditions  of  the  Clarion  coal  are  on  a  par  with 
those  of  other  important  coals  of  the  state. 
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Utilization  and  Value 

In  quality  the  Clarion  or  No.  4a  coal  is  rated  low  in  the  scale  of 
Ohio  coals.  The  main  objections  are  the  high  contents  of  sulphur 
and  ash,  which  in  this  coal  produce  a  hard  clinker  and  a  severe  corrosion 
of  the  metal  parts  exposed  in  the  grates.  The  heating  value  of  the 
Clarion  is  also  below  the  normal  for  Ohio  coals.  The  quality  of  the 
coal  is  shown  by  the  following  analyses:* 

Hall's  Mine,  Kitchen  Station,  Madison  Township,  Jackson  County.  Sample 
cut  well  under  the  hill.  Limestone  roof.  Sampled  by  Professor  Edward  Qrton, 
Jr.,  in  August,  1900. 

Chenucal  Analysis  and  Calorific  Value 

UUimcUe  Proximate 

Carbon 62.57  Moisture *  4.90 

Hydrogen 4.89  Volatile  matter... 35.75 

Oxygen 11.47  Fixed  carbon 45.65 

Nitrogen 1.23  Ash 13.70 


Sulphur 6.14 

Ash 13.70 


(6, 
111,' 


460  calories. 


Calorific  value  ,  _  _  ^^^  „ 

,628  B.  t.  u. 

Old  Limestone  Furnace,  Section  32,  Bloomfield  Township,  Jackson  County. 
Sample  cut  about  300  feet  from  entry.    Limestone  roof.    Sampled  by 
Professor  Edward  Orton,  Jr.,  in  August,  1900. 

Chemical  Analysis  and  Calorific  Value. 

UlHmate  Proximate , 

Carbon... 62.05  Moisture 5.31 

Hydrogen 4.98  Volatile  matter 37.33 

Oxygen 12.12  Fixed  carbon 43.82 

Nitrogen 1.23  Ash 13.54 

Sulphur 6.08 

Ash 13.54 

Calorific  value  (,^394  calories. 

/  \ll,509  B.  t.  u. 

Pettinger  Mine,  Wellston,  Jackson  County.  The  coal  has  a  shale  roof.     Sam- 
pled by  Professor  Edward  Orton,  Jr.,  August,  1900. 

Chemical  Analysis  and  Calorific  Value. 

Ultimate  Proximate 

Carbon 66.52  Moisture 5.33 

Hydrogen 5.50  Volatile  matter 41.01 

Oxygen 14.58  Fixed  carbon 45.26 

Nitrogen 1.28  Ash 8.40 

Sulphur 3.72 

Ash - 8.40 


Calorific  value  (  ^»P  ^^^"^• 

\  12,285  B.  t.  u. 


»Geol.  Surv.  Ohio,  Fourth  Ser.,  Bull,  9,  pp.  174-179. 


JACKSON   COUNTY  215 

Country  Bank  of  Superior  Coal  Company,  Section  36  South,  Milton  Town- 
shipi  Jackson  County.  Sample  cut  from  75  to  80  feet  from  entry.   The  mine 
had  been  worked  recently  and  the  surface  of  the  coal  appeared  fresh.  Sam- 
pled by  Professor  Edward  Orton,  Jr.,  in  August,  1900. 

Chemical  Analysb  and  Calorific  Value 

Ultimate  Proximale 

Carbon _._ 67.61  Moisture 4.71 

Hydrogen..' 6.44  Volatile  matter 40.51 

Oxygen 13.45  Fixed  carbon 46.17 

Nitrogen 1.26  Ash 8.61 

Sulphur 3.73 

Ash 8.61 

Calorific  value  /  ^'^J^  ?f^^"«'- 

\12,440  B.  t.  u. 

Country  Bank  of  Superior  Coal  Company,  Section  13,  Milton  Township, 
Jackson  County.  Sample  cut  about  50  to  60  feet  in  the  hill  in  comparative- 
ly new  workings.  Shale  roof.  Sampled  by  Professor  Edward  Orton,  Jr., 
in  August,  1900. 

Chemical  Anal3rsis  and  Calorific  Value 
Ultimate  Proximate 

Carbon 66.14  Moisture 4.98 

Hydrogen ._ 5.39  Volatile  matter 39.71 

Oxygen 13.31  Fixed  carbon 45.51 

Nitrogen _._ 1.28  Ash 9.80 

Sulphur _.  4.08 

Ash 9.80 

Calorific  value  /  ^'^^^  ^^^"«'- 

\12,242  B.  t.  u. 

Iron  Valley  Mine,  Section  35,  Milton  Township,  Jackson  County.  Sample 
cut  from  entry  about  300f  eet  in.  Mine  had  been  idle  two  years  but  surface 
of  coal  appeared  fresh.  Sampled  in  1900  by  Professor  Edward  Orton,  Jr. 

Chemical  Analysb  and  Calorific  Value 
Ultimate  Proximate 

Carbon 67.30  Moisture _ 5.61 

Hydrogen 5.47  Volatile  matter 38.92 

Oxygen 14.16  Fixed  carbon 47.38 

Nitrogen 1.28  Ash 8.09 

Sulphur 3.70 

Ash 8.09 

Calorific  value  /  ^'^  ^°"«'- 

\12,353  B.  t.  u. 

The  average  heating  value  of  the  above  six  samples  is  6,709  calories, 
or  12,076  B.  t.  u.,  while  the  sulphur  amounts  to  4.58  per  cent  and  the 
ash  to  10.39  per  cent.  The  Clarion  is  a  short-flamed  coal,  yet  the 
volatile  matter  is  high.  Although  classed  as  a  free-burning  coal,  it  burns 
readily  only  for  the  short  period  required  to  expel  the  volatile  matter, 
after  which  the  remainder  is  consumed  slowly,  unless  the  draft  is  strong. 

For  steaming  purposes  the  most  serious  objections  to  the  Clarion 
coal  are  the  rapid  removal  of  the  metal  parts  exposed  to  the  fuel 
bed,  due  to  the  formation  of  metallic  sulphides,  and  the  clinkering 
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of  the  ash,  which  thus  requires  constant  attention  in  firing.  The  sulphur 
attacking  the  exposed  parts  soon  produces  a  thick  scale  on  the  metal, 
which  also  becomes  brittle  through  changes  in  composition.  To  prevent 
this  the  grates  should  be  kept  clean.  If  the  boiler  is  allowed  to  cool 
with  a  fire  in  the  grates,  and  any  condensation  of  the  vapors  occurs,  as 
these  vapors  are  heavily  charged,  with  sulphiu-ic  and  other  related  acids, 
corrosion  or  "pinholing"  takes  place,  which  soon  works  its  way  through 
the  metal  plates.  The  fire  should  be  pulled  out  before  the  boiler  is 
allowed  to  cool.  If  the  draft  is  good  no  difficulty  is  encountered  in 
burning  sufficient  fuel  to  produce  the  quantity  of  steam  desired.  While 
the  Clarion  is  not  rated  a  good  steam  coal,  if  properly  handled,  the 
results  are  satisfactory. 

The  objections  to  the  Clarion  coal  for  brick  burning  are  the 
action  of  the  eliminated  sulphur  gases  on  the  ware,  the  short  flame 
produced,  and  the  sluggish  burning  of  the  fuel  on  account  of  light 
drafts.  The  acid  constituents  of  the  gases  by  attacking  the  clay  com- 
ponents produce  more  or  less  salts  on  the  surface  of  the  ware,  especially 
during  the  early  stages  of  burning,  which  gives  a  dull  and  often  unsightly 
appearance  to  the  finished  product.  The  knitting  or  cementing  of  the 
particles,  and  the  surface  finish  of  clay  ware,  is  considerably  influenced 
by  the  direct  impinging  of  the  flame;  hence  long-flamed  coals  are  more 
desirable  than  the  short-flamed- varieties.  This  is  the  case  especially 
for  burning  high-grade  face  brick. 

The  high  sulphur  content  eliminates  the  Clarion  coal  from  most 
metallurgical  operations.  Although  the  coal  has  good  coking  qualities, 
the  sulphur  remaining  in  the  product  after  coking  is  far  above  the  stan- 
dard limit  demanded  by  the  trade.  If  used  in  the  form  of  producer 
gas  special  treatment  with  ferric  oxide  or  other  absorbents  for  the  elimina- 
tion of  this  element  would  be  necessary.  For  domestic  use  the  main 
objection,  especially  if  burned  in  open  grates  or  stoves,  is  the  sulphur 
fumes  thrown  off  which  attack  the  tissues  of  the  throat  and  lungs. 

Another  undesirable  feature  is  the  soot  produced  which  soon 
clogs  the  flue  system. 

The  sulphur  in  the  Clarion  coal  occurs  principally  in  the  form 
of  iron  sulphide  as  pyrite  or  marcasite,  but  a  part  is  combined  with  the 
organic  matter  as  organic  sulphides.  A  thorough  process  of  breaking  and 
washing  would  remove  a  considerable  part  of  the  metallic  sulphide, 
as  it  occurs  mainly  in  lenticular  layers  and  nodules.  It  is  especially 
concentrated  in  the  thin  lower  parting  and  in  the  coal  near  it.  Wash- 
ing would  havevno  appreciable  effect  in  lowering  the  ojganic  sulphur 
content. 

Economic  Value  of  Clarion  Clay 

The  Clarion  clay  in  Jackson  County  has  little  value.  In  most 
of  the  area  the  sandstone  below  lies  close  to  the  coal,  so  the  average 
thickness  of  the  clay  is  only  2  or  3  feet.     In  a  few  localities  it  is  some- 
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what  thicker.  The  clay  is  siliceous,  and  normally  it  contains  enough 
fluxing  impurities  to  impair  its  value  for  refractory  wares.  It  is  best 
suited  for  the  manufacture  of  building  brick.  It  is  not  likely  that  the 
Clarion  clay  will  be  utilized  to  any  considerable  extent,  as  the  Lower 
Kittanning  clay  above  is  much  thicker  and  of  better  quality. 

FERRIFEROUS  LIMESTONE  AND  ORE 

The  next  members  of  value  in  the  ascending  scale  are  the  Ferriferous 
or  Vanport  limestone,  and  the  Ferriferous  or  Baird  ore.  They  are 
directly  associated,  seldom  more  than  a  bedding  plane  or  an  inch  or 
two  of  shale  separating  the  two.  The  Ferriferous  ore  was  the  main 
reliance  of  the  old  charcoal  furnaces,  and  is  used  at  present  (1916) 
by  Jefferson  Furnace,  the  only  charcoal  stack  in  the  state  in  blast. 
The  Ferriferous  limestone  was  the  principal  source  of  flux  stone  for  the 
charcoal  furnaces,  and  is  used  some  at  present  by  the  modem  furnaces 
in  the  region.  The  history  of  the  iron  industry  in  the  Hanging  Rock 
District,  both  past  and  present,  is  interwoven  with  descriptions  or 
references  to  these  members.  The  Ferriferous  limestone  and  the  Ferri- 
ferous ore  are  found  in  a  very  small  area  in  Hamilton  Township,  but  they 
extend  along  the  main  ridges  over  most  of  Jefferson  Township.  The 
areas  in  which  the  members  are  present  in  the  eastern  parts  of  Franklin, 
Lick,  and  Coal  townships  are  also  very  small.  These  beds  are  repre- 
sented in  force,  however,  in  Madison,  Bloomfield,  and  Milton  town- 
ships. The  following  pages  give  a  more  detailed  description  of  the 
areas,  but  contain  only  a  few  records,  as  many  measurements  in  which 
the  thickness  of  the  beds  are  shown  have  already  been  given. 

Extent  and  Stratigraphy 

Hamilton  Township  — The  Ferriferous  limestone  and  ore  are  found 
in  Hamilton  Township  only  in  Section  36,  where  the  beds  are  exposed 
near  the  summit  of  the  main  ridge  in  the  extreme  southeastern  part. 
The  limestone,  which  is  from  5  to  7  feet  in  thickness,  is  generally 
flinty  in  character. 

Jefferson  Township. — In  Jefferson  Township  the  limestone  and  ore 
are  present  in  24  of  the  36  sections,  bemg  absent  in  8  section^  in  the 
northwestern  part.  These  members  are  found  near  the  summits  of 
the  main  ridge  and  spurs  running  northeast  from  Section  31  to  Jefferson 
Furnace,  in  Section  14.  In  the  eastern  part  of  the  township  the  horiion 
lies  about  half  way  up  the  hills,  thus  increasing  the  area  of  the  deposits. 
At  the  mines  of  the  Washington  Coal  Company  near  Monroe,  the 
limestone  has  good  thickness,  but  the  ore  is  reported  generally  thin. 
The  section  taken  at  the  mine  follows: 

Ft.  In. 

Orej  Ferriferous __ _ 3 

Limestonej  Ferriferous 7 

Shale _  4 
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Coal _ 

Clay 

Coal \Clcaion. 

Clay,  sulphur  band 

Coal w 


H 
1 


6 

6 
1 
6 


On  land  of  the  Diamond  Brick  Company,  Section  25,  the  strata 
measured  as  follows: 

Ft.         In. 

Ore,  Ferriferous ..  4 

Limestone,  Ferriferous _ 7 

Coal  and  partings,  Clarion _ 4  9 

On  the  land  of  the  Jefferson  Iron  Company  near  Mt.  Horeb  Church, 
in  Section  15,  the  ore  is  being  mined  for  furnace  use.  The  section 
taken  follows: 

Ft.         In. 

Ore,  Ferriferous _ .-        10 

Limestone,  Ferriferous 5 

Coal  blossom,  Chorion _ 3 

Madison  Township. — The  Ferriferous  limestone  and  ore  are  found 
well  above  drainage  in  the  western  part  of  Madison  Township,  but 
owing  to  the  dip  eastward  they  pass  under  cover  near  the  central  part. 
As  no  drill  records  are  available  the  condition  of  the  members  in  the 
covered  area  embracing  sections  1,  2,  11,  12,  13,  14,  23,  24,  25,  26,  27, 
28,  33,  34,  35,  36,  and  sections  1,  2,  and  3  south  are  not  definitely  known, 
but  both  beds  are  somewhat  steady  where  they  disappear  below  cover. 
In  Section  6,  on  the  land  of  Margaret  Evans,  the  following  rocks  were 
measured : 

Ft.         In. 

Ore,  Ferriferous,  reported  thickness : -_  3 

Limestone,  Ferriferous-- -_ 6 

Coal  and  parting,  C/arion _      3  4 

In  the  northwestern  part  of  the  township,  in  small  areas,  both  the 
limestone  and  ore  are  wanting,  while  at  other  places  only  the  ore  is 
present.  This  condition,  where  the  limestone  is  absent,  but  the  ore 
considerably  thickened,  is  sho^Ti  in  the  following  section,  taken  on 
land  of  F.  H.  Quick,  near  the  center  of  Section  7: 

Ft.  In. 

Ore,  Ferriferous _ _ 1  6 

Coal,  Clarion,  reported  thickness «. _ 2  6 

In  the  northern  part  of  the  section  on  the  same  property  the  ore 
measured  only  3  inches,  while  the  limestone  had  a  normal  development. 
Near  Madison  Furnace,  in  Section  5,  the  thickness  of  the  limestone 
is  7  feet,  and  of  the  ore  10  inches.  The  Ferriferous  limestone  and  ore 
are  usually  present,  but  are  often  flinty  in  character  in  sections  3  and 
4.  The  thickness  of  the  limestone  observed  along  the  outcrop  is  from 
5  to  7  feet,  while  that  of  the  ore  is  from  2  to  10  inches.     These  con- 
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dltions  also  hold  true  in  sections  9  and  10.  On  the  average  the  beds 
are  somewhat  thicker  in  sections  16,  17,  and  18,  but  locally  the  limestone 
may  be  flinty  in  character.  The  following  measurements  illustrating 
the  members  when  in  good  volume  were  taken  along  the  road  east 
of  Moriah  Church,  in  Section  16: 

Ft.         In. 

Ore,  Ferriferous ._  4 

Limestone,  Fcm/erot«,  part  flinty 10 

Coal  and  partings,  Chorion 4 

In  tne  western  part  of  Section  19,  on  the  land  of  Arizona  E.  and 
Myrta  L.  Evans,  the  kidney  ore  in  the  shales  above  the  Ferriferous  ore 
was  noted.  This  ore  is  found  in  many  places  in  Lawrence  Coimty,  but 
it  was  seldom  observed  in  Jackson  County.  The  section  which  follows 
shows  its  position: 

Ft.         In. 

Ore,  kidney _ _ _ _ .     __  4 

Shale _ 3 

Ore,  Ferriferous 1 _ __         10 

fl^t \Fenifero«s (-;        1° 

Limestone J  ^5 

The  usual  thickness  of  the  Ferriferous  limestone,  where  observed 
in  sections  20,  21,  and  22,  is  from  5  to  7  feet,  but  in  some  localities  it  is 
flinty,  while  in  restricted  areas  it  is  wanting.  The  thickness  of  the  ore 
where  exposed  for  measurement  was  from  3  to  10  inches.  Both  lime- 
stone and  ore  are  quite  steady  in  sections  31,  32,  and  sections  4,  5,  and 
6  south. 

Franklin  Township. — The  Ferriferous  limestone  and  ore  in  Franklin 
To^vnship  are  found  only  near  the  summits  of  the  high  ridges  and  hills 
east  of  the  Franklin  Valley.  In  the  southern  part  of  this  territory 
they  are  found  in  sections  23,  24,  25,  26,  35,  and  36.  On  the  property 
of  Albert  Evans,  in  Section  36,  the  limestone  exposed  on  the  outcrop 
measured  as  given  below: 

Ft.         In. 

Limestone,  Ferriferous,  somewhat  weathered,  very  flinty 3 

Clay  shale,  soft 2 

Coal  and  partings.  Clarion _ 4 

On  the  property  of  James  A.  Hensen,  in  Section  23,  the  exposure 
of  limestone  and  ore  was  measured  with  the  following  results: 

Ft.         In. 

Ore f  Ferriferous^- ..  5 

Limestone,  Ferriferous _ 7 

Coal  and  partings,  Cferion.  _ 4 

A  small  area  of  flinty  limestone  was  found  near  the  summit  of  the 
ridge  in  the  southern  part  of  Section  2,  but  no  measurements  were  made. 
In  Section  1  small  patches  of  limestone  and  ore  were  found,  but  the  mem- 
bers are  unsteady,  as  they  are  partially  replaced  by  heavy  sandstones. 
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Bloomfield  Township. — ^The  Ferriferous  limestone  and  ore  we 
well  represented  in  Bloomfield  Township,  where  the  latter  was  formerly 
extensively  worked  for  the  charcoal  furnaces.  In  the  western  part 
of  the  township  the  beds  are  found  near  the  800  foot  contour.  In 
the  southern  part  they  dip  below  drainage  along  the  headwaters  of  the 
eastern  tributaries  of  Symmes  Creek,  but  in  the  northern  part  they 
disappear  along  the  course  of  Little  Raccoon  Creek  south  of  old  Key- 
stone Furnace.  A  few  sections  showing  the  thickness  of  the  limestone 
and  ore,  measured  where  best  exposed  along  the  outcrop,  will  be  giyen. 
A  record  obtained  at  old  Limestone  Furnace,  in  Section  32,  is  given  below: 

Ore,  FerriferonSf  formerly  mined,  not  seen.  Ft.        In. 

Limestone,  Ferriferous 7 

Coal,  Clarion 4  4 

In  Section  29  the  Ferriferous  limestone  and  ore  have  good  volume. 
The  general  thickness  of  the  limestone  is  from  5  to  8  feet,  while  that 
of  the  ore  is  from  2  to  10  inches.  These  members  pass  below  drainage 
in  the  western  parts  of  sections  28  and  33,  and  in  the  northern  part  of 
Section  27.  They  are  completely  covered  in  sections  24,  25,  26,  34, 
35,  and  36.  The  following  record  obtained  on  the  land  of  the  Southern 
Ohio  Portland  Cement  Company,  in  Section  20,  shows  the  character  of 
the  beds  in  this  locality.  p^       j^ 

Ore,  Ferriferous 1 

Limestone,  Ferrt/cTot«_: 7 

Coal  and  partings,  Clarion 4  5 

In  this  locality  the  ore  has  excellent  volume  in  restricted  areas 
as  it  thickens  to  2  feet  6  inches.  In  sections  16,  17,  21,  and  22,  the  lime- 
stone is  from  6  to  8  feet  in  thickness,  and  is  quite  persistent.  The 
ore  usually  measures  from  2  to  8  inches,  but  it  often  exceeds  this.  The 
rocks  noted  on  the  land  of  Taylor  Munyon  show  good  development 
of  the  limestone  and  ore.     The  record  follows:  „^        , 

Ore,  Ferriferous _  ._  4 

Limestone,  Ferriferous _ 7 

Shale _.  ..  4 

Coal  and  partings,  Clarion 4  10 

In  sections  13,  14,  and  23,  the  Ferriferous  limestone  and  ore  are 
rather  unsteady,  although  both  are  well  developed  in  local  areas. 

Only  small  pockets  of  limestone  and  ore  are  found  on  the  highest 
knobs  in  sections  30,  19,  18,  7,  and  6,  and  in  sections  5  and  8  the  areas 
are  not  large,  and,  where  exposed,  the  limestone  is  usually  somewhat 
flinty.  The  members  are  thin  or  wanting  in  parts  of  Section  4,  but 
have  medium  thickness  in  Section  9.  On  land  of  Anna  Dillinger, 
in  Section  3,  the  rocks  exposed  gave  the  following  measurements: 

Ft.  In. 

Ore,  Ferriferous ..  5 

Limestone,  Ferriferous 7 
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Ft.         In. 
Shale ._ .-  2 

Coal  and  partings,  C^an'on. _ 4         4 

On  land  of  the  Superior  Colliery  Company,  in  the  same  section, 
the  limestone  on  the  outcrop  measured  7  feet  in  thickness,  and  under 
heavy  cover  it  is  reported  to  reach  10  feet,  while  the  ore  varies  from 
an  inch  or  two  to  over  1  foot,  but  it  has  an  average  measurement  of 
about  6  inches.  The  heavy  sandstone  above  replaces  both  ore  and 
limestone  in  parts  of  sections  2  and  11,  but,  when  present,  the  members 
have  about  the  normal  development.  A  section  taken  on  land  of  W. 
L.  Perkins,  Jr.,  in  Section  11,  is  given  below: 

Ft.         In. 

Ore,  Ferriferous... __     _.  4 

Limestone^  Ferriferous 6  6 

Shale 6 

Coal  blossom,  Clarion ^ _ 4 

In  sections  1  and  12  the  limestone  and  ore  are  quite  unsteady. 
At  many  places  they  are  completely  wanting,  while  in  some  localities 
the  coal  below  has  also  been  replaced  by  sandstone. 

Lick  Township. — The  Ferriferous  ore  and  limestone  in  Lick  Town- 
ship are  confined  to  the  high  hills  and  ridges  in  the  eastern  part.  The 
areas  are  generally  small.  Owing  to  shallow  cover  in  much  of  the 
area  the  limestone  is  considerably  weathered,  but  the  ore  has  good 
thickness  and  quality.  The  members  are  confined  to  sections  13, 
14,  23,  24,  25,  26,  35,  and  36.  On  the  land  of  Luther  D.  Johnson,  in 
Section  35,  the  following  measurement  was  taken: 

Ft.         In. 

Flint -,-...\  iy»,^Y^^,,.  /--  6 

_ .  _.  ,,  .  1       )  temjerous < 

Limestone,  flmt  and  femigmous  clay-J  (1 

Shale,  dark. _ _ 1  4 

Coal,  Clarion,  seen _ 3 

Coal  Township. — In  sections  11  and  12,  Coal  Township,  near 
the  Walnut  Grove  School,  the  horizon  is  represented  by  thin,  flinty, 
irregular  pockets  of  limestone  with  nodular  ore.  The  Ferriferous 
limestone  and  ore  were  not  found  in  Washington  Township. 

Milton  Township. — The  beds  are  valuable  again  in  Milton  Town- 
ship, for  the  Ferriferous  ore  or  limestone  is  represented  in  every  section 
except  6  and  31.  They  were  extensively  used  during  the  early  period 
of  iron  making  in  Milton  Township  by  the  charcoal  furnaces  Jackson, 
Latrobe,  Buckeye,  Cornelia,  and  Lincoln,  and  also  later  by  the  coal 
and  coke  furnaces  Eliza,  Milton,  and  Wellston,  but  at  present  neither 
the  ore  nor  the  limestone  is  regularly  used.  In  Section  29,  near  Latrobe 
Furnace,  the  ore  is  reported  to  vary  in  thickness  from  2  inches  to  1 
foot  6  inches,  but  to  average  from  5  to  8  inches.  The  limestone  is  from 
6  to  7  feet  in  thickness,  but  in  some  localities  the  upper  part  is  very 
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flinty.     This  character  is  shown  in  the  following  section,  which  was 
taken  at  the  month  of  a  coal  mine  just  south  of  the  old  furnace: 

Pt.         In. 

?""*-- 7 1  FerriSennu, (  \  « 

Limestone,  good J  ^  3 

Shale 1  5 

Coal  and  partings,  C^rum _ 4        11 

Along  Tarcamp  Creek,  in  sections  28,  33,  and  34,  the  members 
are  quite  unsteady,  but  the  ore  is  more  persistent  than  the  limestone, 
and  this  condition  was  found  also  in  Section  35.  On  Greasy  Run, 
in  Section  36,  on  the  land  of  the  Superior  Colliery  Company,  the  rocks 
exposed  and  measured  are  given  in  the  following  section: 

Ft.         In. 

Sandstone,  shaly 20 

Limestone,  Ferriferoua ^ 8 

Coal  and  partings,  CZarion.. 4        11  . 

In  sections  25,  26,  and  27,  in  some  localities  the  massive  overlying 
sandstone  replaces  the  limestone  and  ore.  Along  the  road  west  of 
Little  Raccoon  Creek,  in  Section  26,  near  Buckeye  Furnace,  the  thick* 
ness  of  the  beds  observed  is  as  given  below: 

Ft.         In. 

Ore,  Ferriferov;s _ 4 

Limestone,  Ferriferous 5  6 

Coal  and  partings,  Chorion 5 

In  sections  17,  18,  19,  and  20,  the  Upper  part  of  the  limestone 
deposit  is  often  flinty  in  character,  while  in  local  areas  the  member 
is  thin  or  wanting.  The  ore  was  mined  along  the  outcrop  for  the  char- 
coal furnaces,  but  is  reported  to  have  an  average  thickness  of  about  6  or 
8  inches.  On  land  of  V.  A.  Pettinger,  in  Section  17,  the  limestone 
has  about  its  normal  thickness,  and  is  of  good  quality.  The  record 
obtained  follows: 

Ft.         In. 

Ore,  Fcm/erot«,  reported  thickness _ __  6 

Limestone,  Ferriferous 6 

Shale 1  6 

Coal  and  partings,  C2arian 4  6 

This  flinty  phase  of  the  Ferriferous  limestone  is  also  noticeable  in 
sections  16  and  21.  Cn  the  land  of  J.  H.  Scurlock,  in  Section  16,  the 
limestone  member,  where  exposed  for  measurement,  gave  the  following 
record: 

Limestone J  1  3  5 


Shale 1  8 

Coal  and  partings,  Carton 4  3 

In  sections  15  and  22  the  members  are  again  somewhat  unsteady; 
further  when  present  the  limestone  is  often  flinty  in  character.     East 


A. — FerriferouB  ore  mine  ncnr  Jefferson  Furnacr,  Jackson  County, 
Lower  Kittitnning  clay. 


B.— Fire  brick  plant  at  Oak  Hill,  Jackson  County. 
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of  this  in  sections  14  and  23  the  beds  are  seldom  present.  There  is  a 
belt  extending  trom  near  Keystone  Furnace  northward  to  lincoln 
Furnace,  in  which  the  Ferriferous  limestone  and  ore  are  very  uncertain, 
for  the  beds  in  much  of  the  area  are  partially  or  completely  replaced 
by  massive  sandstone,  the  thickness  of  which  varies  from  10  to  60 
feet.  In  some  local  areas  this  sandstone  lies  unconformably  on  the 
Clarion  or  Hecla  below,  thus  replacing  the  Clarion  coal  also.  In  Sec- 
tion 24,  along  Bufifer  Run,  the  members  are  somewhat  more  persistent, 
which  is  the  case  also  along  the  headwaters  of  Rich  Run,  in  sections 
12  and  13.  Near  the  No.  10  mine  of  the  Superior  Colliery  Company 
the  following  measurements  were  obtained:  p^       j^^ 

Ore,  Ferriferous _ 4 

Limestone,  flinty 1  Peniferous (  ]  " 

Limestone,  good J  (  4 

Shale. 2  6 

Coal  and  partings,  CZorion 4  4 

Along  Rich  Run,  m  Section  11,  the  Ferriferous  ore  and  limestone 
are  generally  wanting.  In  the  northern  part  of  Section  2,  on  the  land 
of  the  Valley  Coal  Company,  the  members  were  exposed  for  measure- 
ment,  and  the  record  taken  follows:  p^      j^ 

Ore  f  Ferriferoita _ _ 5 

Limestone,  Ferriferous - 6  8 

Shale 2  4 

Coal  and  partings,  CZorion J 4  6 

In  Section  10  only  a  few  pockets  of  limestone  and  ore  were  seen' 
while  the  members  are  also  unsteady  in  Section  3.  On  the  land  of 
Adam  Phillips,  in  the  latter  sections,  the  members  are  present,  and 
measured  as  follows: 

Ft.         In. 

Ore^  Ferriferous - _ -_  5 

Limestone,  Fem/ercm5 _ 6 

Shales _ 2  6 

Coal  and  partings,  Cfcrnon _ 4  5 

West  of  this  in  sections  4,  5,  6,  7,  8,  and  9,  the  members  are  quite 
persistent,  but,  as  they  are  found  high  on  the  hills,  the  areas  are  small 
and  the  limestone  usually  much  weathered.  On  a  knob  on  the  land  of 
Jacob  L.  Tucker,  in  Section  9,  the  ore  and  limestone  were  exposed,  and 
the  following  section  was  obtained: 

Ft.         In. 

Ore  f  Ferriferous _ _ 4 

Limestone,  flinty )  Ferriferous /  ^  " 

Limestone,  good j  [  4 

Shales 2  5 

Coal  and  partings,  C2arum 4  9 

The  members  are  wanting  in  Section  31,  and  the  areas  are  small 
in  Section  32,  but  on  the  main  ridge  in  the  northern  part  of  this  section 
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the  ore  was  formerly  mined  by  stripping,  and  the  limestone,  where 
exposed,  measured  from  5  to  6  feet  in  thickness.  In  Section  33  the 
members  are  about  normally  represented  for  the  limestone  is  from  5 
to  7  feet  in  thickness,  and  the  ore,  where  exposed,  from  4  to  8  inches. 
Along  the  road  in  the  western  part  of  Section  34  the  limestone  exposed 
measured  5  feet  in  thickness,  but  it  is  probably  thicker  under  cover. 
At  the  mine  of  the  Minglewood  Coal  Company  there  is  a  local  thick- 
ening of  the  ore,  which  in  places  is  reported  to  reach  2  feet,  while  the  lime- 
stone below  is  normal.  The  rocks  exposed  along  the  outcrop  gave  the 
following  measurements: 

Ft.         In. 

Ore,  Ferriferous 1.         6 

Limestone,  Ferr(/6roiia 5 

Shale-. _ _ 2 

Coal  and  partiogs,  Clarion _.      3         6 

In  Section  35  the  limestone  and  ore  are  again  uncertain,  for  they 
are  often  replaced  by  sandstone.  The  horizon  drops  below  drainage 
along  Mulga  Rim  in  the  central  part  of  Section  36,  but  here  the  massive 
sandstone  above  lies  directly  on  the  Clarion  coal,  having  thus  replaced 
both  ore  and  limestone. 

Economic  Value  of  Ferriferous  Limestone 

The  Ferriferous  limestone,  although  worked  but  little  at  prestot 
in  Jackson.  County,  is  an  asset  of  value,  as  this  is  the  only  deposit  of 
limestone  in  the  region  which  covers  a  large  area,  and  has  good  thick- 
ness and  quality.  Moreover,  the  association  of  the  limestone  with 
the  ore  and  Clarion  coal  are  features  of  importance.  The  bed  varies 
in  thickness  from  about  2  to  10  feet,  but  the  average  measurement 
is  about  6  feet.  The  member  in  the  southern  part  of  the  county 
is  very  persistent,  being  foimd,  with  few  exceptions,  on  the  horizon, 
while  in  the  northern  part  it  is  quite  steady,  with  the  exception  of 
an  area  extending  along  the  valleys  of  Little  Raccoon  Creek  and  Mulga 
Run  from  Keystone  Furnace  to  Lincoln  Furnace.  In  this  region 
it  is  often  completely  replaced  by  massive  sandstone,  which  in  local 
areas  has  also  replaced  the  Clarion  coal  below. 

Analyses  of  Ferriferous  Limestone  from  Jackson  County ^  Collected  from 

Various  Sources 

Sample.  No.  1.         No.  2.         No.  3.  No.  4. 

Silica,  Si02 _     1.00  1.00  13.62         3.00 

Ferric  oxide  Fe,0,-_.._ 1  ^^  ^^  2.45         3.48 

Alumina,  AhOa J 

Calcium  carbonate,  CaCOi 88.80  94.20  82.30       91.04 

Magnesium  carbonate,  MgCOs 1.20  .76  .82         1.30 

Water,  hydroscopic 1.80  2.90        _.. 

Sample  No.  1,  Gray  or  Ferriferous  limestone,  lower  part.  Locality  not  desig- 
nated.  Geol.  Surv.  Ohio,  Rep.  of  Prog.,  1870,  p.  152 
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Sample  No.  2,  Gray  or  Ferriferous  limestone,  upper  part.  Locality  not  desig- 
nated:  Geol.  Surv.  Ohio,  Rep.  of  Prog.,  1870,  p.  152. 

Sample  No.  3,  Kitchen  Station,  Geol.  Surv.  Ohio,  Bui.  4,  Fourth  Ser.,  1906, 
p.  83.    Limestone  in  upper  part  of  deposit  flinty. 

Sample  No.  4,  Cornelia  Furnace,  Geol.  Surv.  Ohio,  Bui.  4,  Fourth  Ser.,  1906, 
p.  83. 

The  Ferriferous  limestone  is  well  fitted  for  the  manufacture  of 
Portland  cement.  This  fact  is  established  by  the  quality  of  the  cement 
produced  both  by  the  Lawrence  County  plants,  and  by  those  plants 
that  formerly  operated  in  Jackson  County,  but  which  at  present  are 
idle  or  abandoned,  although  this  is  not  due  to  the  effects  of  the  quality  of 
the  limestone.  The  usual  variation  in  the  composition  is  about  as  follows: 

Silica,  SiOa 1.00  to  5.00  per  cent. 

Alumina,  AlaO,- - _ 1.00  to  3.00 

Ferric  oxide,  Fe,0. 1.00  to  3.00 

Calcium  carbonate,  CaCO. 88.00  to  94.00 

Magnesium  carbonate,  MgCOx.     .50  to  3.00 

Sulphur,  S .20  to  .60 

Phosphorus,? _..     .07  to  .12 

The  general  qualities  of  the  limestone  for  cement  have  been  treated 
in  the  report  on  Lawrence  County;  hence  they  will  not  be  discussed 
further.  The  high  content  of  lime  and  magnesia  makes  the  Ferriferous 
limestone  desirable  for  metallurgical  purposes,  and  it  compares  favorably 
with  other  flux  stones  used  in  this  state.  The  charcoal  furnaces  in 
the  region  used  it  almost  exclusively,  and  the  present  coke  furnaces 
draw  a  part  of  their  supply  from  this  source. 

The  suitability  of  the  stone  for  road  building  is  attested  by  the 
fine  macadam  roads  in  the  county,  which  are  solid  and  durable.  The 
stone  is  dense,  tough,  and  non-slaking,  while  the  fine  materials  pro- 
duced have  cementing  properties  which  bind  the  parts  into  a  stable 
mass.  The  Ferriferous  limestone  in  some  quantity  is  found  in  six 
townships  in  the  eastern  part  of  the  county.  The  usual  method  pursued 
is  to  quarry  the  stone,  and  then  to  haul  it  to  a  place  only  a  mile  or  two 
distant  along  the  road  under  construction,  where  it  is  reduced  by  por- 
table crushers  and  then  distributed  by  teams.  The  cost  of  building 
roads  under  these  conditions  is  low.  The  six  townships  not  thus  favored 
with  deposits  of  Ferriferous  limestone  rely  somewhat  on  local  sand- 
stones or  conglomerate,  but  mainly  on  that  hauled  by  wagon  from  the 
nearest  Ferriferous  outcrop,  or  on  that  supplied  by  rail.  It  is  also  the 
principal  stone  used  for  concrete  work  in  building  bridges  and  culverts. 
Thus  it  is  the  main  material  used  in  the  construction  of  the  Jackson 
County  pikes,  the  excellence  of  which  demonstrates  the  quality  of 
the  stone. 

Another  use  of  limestone  that  is  growing  in  importance  each  year 
is  for  agricultural  purposes.  The  soils  derived  from  the  weathering 
of  the  Allegheny  and  of  the  Pottsville  rocks  are  deficient  in  this  ingredient, 

8— G.  B.  20. 
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as  is  attested  by  the  difficulty  with  which  clover  is  grown.  Lime  is 
necessary  for  plant  growth,  especially  for  those  of  the  leguminous 
types.  The  composition  of  the  Ferriferous  limestone  is  such  that  it 
is  well,  fitted  for  agricultural  purposes;  therefore,  establishments  pre- 
paring it  for  the  trade  should  be  encouraged,  for  a  part  of  the  product 
could  be  used  at  home  with  good  results.  In  general  the  lands  in 
Scioto,  Pike,  and  Vinton  counties  are  also  poor  in  this  ingredient.  In 
eastern  Jackson  County  the  natural  conditions  are  very  favorable  for 
the  establishment  of  lime  plants,  while  the  shipping  facilities  are  such 
that  a  large  area  may  be  reached  with  ease. 

The  association  of  the  Ferriferous  limestone  and  Clarion  coal 
is  a  relation  of  importance  in  mining,  as  both  coal  and  limestone  may 
be  removed  from  the  same  workings.  The  method  of  attack  is  to 
mine  the  coal,  and  then  shoot  down  all  or  part  of  the  limestone  above. 
If  the  material  overlying  the  limestone  is  a  thick  sandstone  or  a  tough 
shale,  the  full  thickness  of  the  limestone  deposit  is  worked.  If  this 
is  a  soft  clay  or  a  tender  shale,  1  to  2  feet  of  stone  are  allowed  to  remain 
to  form  the  roof  of  the  mine.  The  usual  method  practised,  where  the 
deposit  is  7  or  more  feet  in  thickness,  is  to  mine  about  5  feet,  which, 
with  the  coal  below,  gives  workings  from  9  to  10  feet  in  height. 

In  parts  of  Jackson  County  there  is  a  massive  sandstone  above 
the  Hmestone  which  will  thus  allow  the  full  thickness  of  the  latter 
to  be  mined  along  with  the  Clarion  coal  below.  The  association  of  the 
Ferriferous  limestone  and  ore  is  of  less  importance,  but  if  the  full  thick- 
ness of  the  limestone  is  mined  the  ore  is  obtained  at  a  low  cost. 

Economic  Value  of  Ferriferous  Ore 

The  rich  Ferriferous  ore  has  been  of  vast  importance  in  establishing 
the  iron  and  steel  industry  in  this  state.  It  was  the  main  dependence 
of  about  100  charcoal  furnaces  in  the  Hanging  Rock  District,  of  which 
16  were  in  Jackson  County.  The  thickness  of  the  deposit,  the  yield 
of  metal,  the  excellent  working  qualities  in  the  short  stacks  of  the 
charcoal  furnaces,  and  the  natural  composition  for  smelting  foundry 
iron,  placed  this  ore  at  the  head  of  the  list  of  native  ores  in  importance. 
The  ore  varies  in  thickness  from  one  inch  to  as  much  as  2  feet  6  inches, 
but  the  usual  measurement  is  from  5  to  12  inches.  The  exceptional 
volumes  noted  are  usually  of  local  extent,  somewhat  in  the  nature  of 
rolls,  and  they  usually  denote  a  decrease  in  the  normal  thickness  in  the 
surrounding  areas.  Under  heavy  cover  the  ore  is  of  the  normal  car- 
bonate type,  but  along  the  outcrop  it  has  weathered  to  the  hydrate 
forms  with  an  increase  in  the  iron  content.  The  usual  outcrop  ore  is 
porous  blocks,  but  under  extreme  weathering  it  is  soft  and  clay-like 
in  character;  especially  is  this  the  case  in  that  found  along  the  joint 
planes  where  the  limestone  below  has  weathered  to  widely  separated 
blocks.     This  ore  more  nearly  resembles  colloidal  precipitated  hydrates. 


No.  2 

No.  3 

No.  4 

No.  6 

No.  6 

No.  7 

No.  8 

2^68 

2.983 

2.704 

4.872 

3.375 

3.245 

11.90 

7.40 

11.10 

3.25 

3.33 

3.20 



1.62 

3.44 

23.64 

31.56 

8.84 

23.36 

20.90 
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The  Quality  of  the  Ferriferous  Ore  is  Shown  by  the  Following  Analyses 

Colleried  frmr*   VarioVrS  Sources 

Sample  No.  1 

Specific  Rravity^dried  at  212°  2.980 

Water  combined 10.40     11.90 

Siliceous  matter^  SiOs, 

etc 5.84 

Iron  sesquioxide, 

Fe»0. 79.40     72.61  87.89     62.69  13.55  13.91  13.16      

Iron  carbonate,  FeCOt    34.01  55.99  48.44      

Iron,  metaUic,  Fe 55.58     50.83  61.52     43.88  25.91  36.77  32.59  38.10 

Alumina,  Al,Oi 40         .40  2.60  .30  .80  6.43 

Manganese,  Mn 1.90       1.05  .10         .07  .45  .55  .25  .67 

Calcium  carbonate, 

CaCOt trace  9.25  4.70  4.90      

lime,  CaO 40       9.75  trace     trace  5.18  2.63  2.74  2.15 

Magnesia,  MgO 68       1.59  .62         .75  1.40  2.38  .81  traoe 

Phosphoric  acid,  P.  O.       .642       .466  .414       .754  .894  .530  .065     

Phosphorus,? 280       .203  .181       .329  .390  .231  .027  .134 

Sulphur,  S 12         .14  trace     trace  .12  2.72  .16      

Sulphuric  acid,  HiS04.     .-. 8.33  

Water,  hydroscopic. .-     — . _  7.00 

No.  1,  labeled  "Best  limestone  ore,"  Geo].  Surv.  Ohio,  Report  of  Progress,  1870,  page 

137. 
No.  2,  labeled  "Good  limestone  ore,"  Geol.  Surv.  Ohio,  Report  of  Progress,  1870,  page 

137. 
No.  3,  labeled  "Dark  red  limestone  ore,"  Geol.  Surv.  Ohio,  Report  of  Progress,  1870, 

page  137. 
No.  4,  labeled  "Limestone  ore,  reddish  gray,  shaly,"  Geol.  Surv.  Ohio,  Report  of 

Progress,  1870,  page  137. 
No.  5,  labeled  "Limestone  ore,  blue  carbonate,  best  quality,"  Geol.  Surv.  Ohio,  Report 

of  Progress,  1870,  page  137. 
No.  6,  labeled  "Limestone  ore,  blue  carbonat6|  earthy,  sulphurous^''  Geol.  Sunr*  Ohio, 

Report  of  Progress,  1870,  page  137. 
No.  7,  labeled  "Gray  limestone  ore,"  Geol.  Surv.  Ohio,  Report  of  Progress,  1870, 

page  137. 
No.  8,  average  analysis  of  Ferriferous  ore,  reported  l^y  the  Jackson  Iron  and  Steel 

Co.,  Jackson,  Ohio. 

Owing  to  the  thinness  of  the  deposit,  and  to  the  more  desirable 
quality  of  the  weathered  product,  the  Ferriferous  ore  has  been  mined 
mainly  by  stripping  along  the  outcrop.  In  local  areas  where  the  thick- 
ness is  exceptional,  and  the  quality  good,  it  has  been  mined  by  drifting. 
At  present  both  methods  are  used  to  obtain  the  ore  supply  for  Jefferson 
Furnace.     Small  amounts  are  also  obtained  from  the  limestone  mines. 

LOWER  KITTANING  COAL,  CLAY,  AND  BHALB,  AND  OAK  HILL  CLAY 

The  Lower  Kittanning  horizon  with  its  coal,  clays,  and  shales, 
is  of  great  importance  at  present  in  Jackson  County,  and  in  the  future 
it  may  lead  to  increased  development.  The  clays  which  are  by  far 
the  most  valuable  in  the  area  are  the  basis  of  the  present  brick  industry 
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at  Oak  Hill.  The  shales  also  have  excellent  ceramic  qualities,  although 
they  are  but  little  utilized  at  present.  The  Lower  Kittanning  coal, 
the  main  stratigraphic  member  of  the  group,  has  ample  thickness  for 
mining  in  most  of  the  area,  while  the  quality  of  the  fuel  for  general 
purposes  is  next  to  that  of  the  Quakertown,  or  Jackson  Hill.  When 
the  economic  values  of  all  the  beds  on  the  horizon  are  considered,  the 
interval  is  thus  seen  to  furnish  valuable  natural  resources  for  industries, 
especially  along  ceramic  lines.     See  Map  III. 

Position 

The  Lower  Kittanning  coal  is  the  first  coal  bed  of  importance 
above  the  Ferriferous  limestone.  In  Jackson  County  the  average 
interval  separating  the  two  members  is  25  feet,  although  it  varies  from 
13  to  52  feet.  It  is  separated  from  the  overlying  Middle  Kittanning 
coal  by  a  series  of  shales  and  sandstones  with  irregular  deposits  of 
clays,  thin  coals,  and  ores,  the  total  average  thickness  of  which  is  39 
feet.  The  interval  expands  from  21  to  64  feet.  The  first  member 
of  special  economic  importance  above  the  Lower  Kittanning  coal  is 
the  Oak  Hill  clay,  which  in  some  localities  lies  directly  on  the  coal, 
but  which  at  other  places  may  be  separated  from  the  coal  by  as  much 
as  29  feet  of  shales  and  sandstones.  The  average  interval  of  separation 
is  about  5  feet.  The  Lower  Kittanning  clay  is  found  directly  below 
the  coal  member,  and  it  averages  6  feet  in  thickness,  that  is,  when  the 
clay-bonded  sandstone  below  is  not  considered  a  part  of  the  bed.  The 
Red  Kidney  ore,  which  is  seldom  present  in  Jackson  County,  lies  about 
12  feet  above  the  LowTr  Kittanning  coal. 

Extent 

The  Lower  Kittanning  coal  and  the  associated  clays  are  found 
in  eastern  Jefferson  Township,  but  the  areas  are  small,  as  the  horizon 
rising  westward  soon  passes  above  the  summits  of  the  highest  hills. 
The  coal  is  of  value  only  in  the  eastern  tier  of  sections,  for  in  those  west 
of  this  it  is  badly  weathered  on  account  of  shallow  cover.  In  Madison 
Township,  where  the  members  are  well  represented,  the  total  area  is 
large.  In  the  western  part  of  the  township  the  Lower  Kittanning 
coal  is  found  about  800  feet  above  tide,  but  owing  to  the  dip  eastward 
it  passes  below  drainage  before  reaching  the  eastern  boundary. 

The  members  are  poorly  represented  in  Franklin  Township,  for  the 
beds  are  confined  to  small  areas  near  the  summits  of  the  high  knobs 
in  sections  1,  25,  26,  and  36,  while  in  Lick  Township  they  were  seen 
in  the  northeastern  part  of  Section  36  only.  They  are  wanting  in 
Coal  and  Washington  townships.  The  total  area  in  Bloomfield  Town- 
ship is  large,  for  they  are  present  in  all  the  sections  east  and  south 
of  the  old  preglacial  river,  but  in  those  west  of  this  they  are  practically 
wanting.     Milton  Township  is  well  supplied  with  Lower  Kittanning 


Lower  Kittuming  or  No.  S  Coal  in  JocIcbod  County. 
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coal  and  associated  mineralSy  but  the  areas  of  most  importance  are 
in  the  eastern  half  of  the  township. 

The  total  area  of  Lower  Kittanning  coal  in  Jackson  County  is 
about  58  square  miles.  Owing  to  many  wants  and  thin  places  the 
area  in  which  the  bed  has  a  thickness  of  2  feet  6  inches  or  more  is  esti- 
mated to  be  approximately  25  square  miles.  Since  a  part  of  this  good 
territory  has  been  worked  for  local  use  and  railroad  shipment  the  area 
yet  available  will  scarcely  exceed  20  square  miles 

;  Stratigraphy 

•  

The  Lower  Kittanning  horizon  will  be  treateil  as  a  unit.     Specific 

and  general  sections  showing  the  structure  and  relations  of  coals,  clan's, 

and  shales  will  be  given  in  order  to  avoid  repetition  of  the  measurements. 

I  The  Lower  Kittanning  coal  and  clay  are  quite  persistent,  seldom  being 

I  absent  where  due,  although  in  local  areas  they  may  be  somewhat  changed 

or  thinned.     The  Oak  Hill  clay  above  extends  across  the  county,  but 

in  many  localities  it  is  replaced  by  a  heavy  coarse-grained  sandstone, 

the  lower  part  of  which  is  often  conglomeratic.     In  the  shales  above 

the  Lower  Kittanning  coal  in  the  northern  part  of  Milton  Township, 

other  thin  coal  beds  are  found  which  appear  to  correlate  with  the  Lost 

Seam  of  Lawrence  County.     All  these  features  will  be  illustrated  in 

the  following  sections,  as  well  as  the  relation  of  these  beds  to  various 

members  higher  and  lower  in  the  geological  scale. 

Jefferson  Township. — In  Jefferson  Township  the  productive  areas 

are  confined  mainlv  to  the  eastern  tier  of  sections.     At  the  mines  of 

the  Washington  Coal  Company,   Section  34,   the  following  relations 

were  noted. 

Pt,  In. 

CotA  hlossoni,  Lower  Kilianning  or  Xo.  S 2 

Clay,  light,  plastic,  good 7 

Clay,  sandy,  ferruginous 2 

Shale 16 

Ore,  Ferriferous ..  3 

Limestone,  Ferriferous 7 

Just  north  of  the  old  stack  of  Cambria  Furnace,  Section  36,  the 
strata  exposed  above  the  Ferriferous  limestone  were  as  follows: 

Pt.  In. 

Coal f  Middle  Killanning  OT  No.  6 :_.  1           8 

Clay 1 

Shales,  part  sandy 14 

Sandstone,  massive,  irr^ular 5 

Shales,  brown 3 

Clay  shales  with  small  ore  nodules 2 

Sandstone 3 

Sandstone,  shaly 1 

Sandstone,  massive 9 

Shales 2 
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Ft  In. 

Clay,  OoA  i/ttt,  part  flinty 1  4 

CoaL.l  f    1  2 

Clay_- >  Loioer  Kittanning  OT  No.  6 __ <    1  6 

Ck)aL.J  [_.  6 

Clay,  plastic,  good 6  6 

Shales _._ ._.     10 

Covered _ 2  8 

Ore,  Ferriferous. 4 

Limestone,  Ferriferous __ > 5 

A  composite  section  at  the  mines  of  the  Diamond  Brick  Company 
at  Oak  Hill  is  as  follows: 


Clay,  dark,  ferruginous.  1   q^  rr  » 
Clay,  flint ..../ 


Ft.  In. 

4 


1  6 

Shale  with  thin  coal  bands _ 5 

^CoaL.l  \  *     [    1  •       4    '* 

Clay-_  >  Lov>er  KiUanning^- <  _>  5 

Coal..  J  [..7 

Clay,  dark 1  6 

Clay,  light 6 

Sandstone,  argillaceous 8 

Shale,  sandy ,     6" 

Ore,  Ferriferous..^.. _ ._  4 

Limestone,  Ferriferous _^ 7 

At  the  mines  of  the  Wm.  E.  Dee  Claj'^  Products  Company  the 
following  measurements  were  taken: 

Ft.         In. 

Clay,  dark,  ferruginous.  \  ^  .  HiU  '  /  ..  3 

Clay,  flint /  ^^ '"*" \    i  8 

Bone  shale. 
Coal.. 
Clay.. 
Coal.. 

Clay,  dark,  plastic 1        10 

Clay,  light,  plastic,  lower  2  feet  sandy 5 


Lower  Kittanning 


3 

1  7 

5 

6 


The  strata  exposed  along  the  road  near  the  summit  of  the  hill 
south  of  Cub  Run,  in  Section  22,  are  as  follows: 

Ft.  In."* 

Clay,  Oak  HiU 2 

CosA  blossom,  Loufer  Kittanning __       3 

Clay  and  covered 8 

On  land  of  Joel  Davis  west  of  Oak  Hill,  in  Section  14,  the  record 
given  below  was  obtained: 

Ft.  In. 

Clay,  ferruginous 1 

Clay,  plastic,  good >  Oak  HiU. 

Clay,  flint J  I    2  6 

Coal..]  I    3 

Clay . _  >  Lower  Kittanning,  reported  thickness \  ..  2 

Coal..  ..         10 


I» 


Ft.        In. 
6 
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Northwest  of  Oak  Hill,  in  Section  12,  the  following  strata  were 
measured  at  the  mines  of  the  Jackson  Coal  Company: 

Clay,  plastic,  femiginous.-.  Xord,  fiai  / 

Clay,flinty /  \   3         6 

Shale 7 

Coal,  L<nper  KiUanning,  TeiK>Tted  ihickneaa 3  6 

aay... 7 

Covered _ 16 

Ore,  Fem/erou8,  reported  thickness 5 

Limestone,  Ferriferoua 7 

On  land  of  Leslie  Lloyd,  in  Section  1,  the  Lower  Kittanning  coal 
measured  as  follows  in  a  mine  well  under  cover: 

^  Ft.         In. 

Goal-.]  [23 

.      Clay__  >  Lower  Kittanning |  __  2 

CoaljJ  *  *  [.-  8^  t 

Madison  Township. —  The  deposits  on  the  Lower  Kittanning 
horizon  have  been  more  largely  worked  in  Madison  Township  than  in 
any  other  in  Jackson  County.  In  the  main,  the  flint  and  plastic  clays, 
the  basis  of  the  Oak  Hill  brick  industry,  and  the  coal  for  the  fuel  are 
drawn  from  the  region  adjacent  to  the  village,  but  in  this  township. 
Coal  and  clays  here  are  well  developed,  while  the  direct  association  of 
the  beds  is  of  aid  in  producing  the  raw  materials  at  a  low  cost.  The 
sections  given  in  the  following  pages  illustrate  these  features.  In 
Section  6,  in  the  southwestern  part  of  Madison  To>\Tiship,  the  following 
relations  were  observed  along  the  road  that  leads  to  the  ridge  south 
of  Black  Fork: 

Ft.  In. 

Coal  hloBBomf  Middle  KiUanning _ 1         .. 

Shale  and  covered _.  17 

Shale  and  shaly  sandstone 4 

Sandstone _ _ 6 

Shale— 12 

Shaleand  clay,  Oak  Hill 6 

Coal  blossom,  Louder  jRTi^nntn^ _ _._ 3 

Clay  and  part  covered 5 

The  Lower  Kittanning  coal  and  associated  clays  are  wanting  or 
poorly  developed  in  sections  5,  4,  3,  and  2,  south.  The  horizon  is  below 
drainage  in  Section  1.  The  coal  is  usually  present,  but  generally 
thin  in  Section  32;  however,  the  clays  often  have  good  volume.  Both 
coal  and  clays  are  poorly  represented  in  most  of  sections  33,  34,  35, 
and  36,  as  thej'  are  largely  replaced  by  massive  sandstones. 

The  rocks  exposed  at  the  main  workings  of  the  Ohio  Fire  Brick 
Company,  just  north  of  the  above,  are  as  given  below: 


Clay,  dark,  ferruginous \  ^  t 

Clay,  flint ^  ^"^ 


nai. 


Ft.  In. 

6 


3 
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Ft.  In. 

Bone  coal 4 

Coal.,]                                                                                                f    1  10 

Clay__  [  Lower  KiUanning _ _'.-'(--  5 

CoaL.J                                                                                                l-  8 

Clay,  light,  plastic,  lower  4  feet  sandy ^,_ 9  4 

Sandfitone,  light,  argillaceous,  used 6  10 

Shale  and  sandstone _.      9 

•     Ore,  Ferriferotis --  4 

Limestone,  Ferriferous 6 

In  the  northern  part  of  the  same  section,  at  the  mines  of  the  Aetna 
Fire  Brick  Company,  the  following  measurements  were  obtained: 

Ft.  In. 

Sandstone,  shaly 2  10 

Clay,  dark,  ferruginous \   q^  ^^  f    1 

Clay,  flint,  good /  \    2 

Bone  coal ._ 6 

Coal.J                                                                                                   [    2  4 

Clay.-[    Lower  KiUannitig <  3 

CoaL.J                                                                                                 [-  10 

Clay,  plastic,  reported  thickness 12 

Shale 6 

Ore,  Ferriferous --  2 

The  following  section  was  taken  in  the  mine  of  the  Davis  Fire 
Brick  Company,  Oak  Hill,  near  the  head  of  the  entry : 

Fl.  In. 

Coal,  bony _ 4 

Clay,  dark,  ferruginous XoakHiU (   l  " 

Clay,  flint,  good  quauty J                                                               ^    2  .. 

1  9 
25 
6 

In  Section  19,  at  the  mines  of  the  Ohio  Fire  Brick  Company,  the 
following  measurements  were  made : 

Ft.  In. 

Shale 5 

Coal..]                                                                                                   [    2  6 

Lower  KiUanning  or  No.  6 —  s  ..  2 


Clay.. 
Coal.. 


6 


Clay  light,  plastic  .._ 3  6 

Clay,  light,  siliceous _ 2  6 

North  of  the  above,  and  in  the  same  section,  on  the  land  of  Arizona 
E.  and  Myrta  L.  Evans,  the  following  members  were  measured: 

Ft.         In. 

Clay  flint,  Ooit  HiU 3 

Clay  shale,  dark ..  6 

Shale -.      6 


Lower  KitianninQy  reported  thickness. 


3 
10 
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7t.         In. 

Clay,  plastic,  reported  thickness - 6 

Sandstone  and  shale.. .- _ :.-      4 

Ore,  kidney - _- j _ 4 

Shale _ 3 

Ore,  Fcm/cr<m«-., - __ 10 

In  the  eastern  part  of  the  section,  on  land  of  John  D.  Thomas, 
the  measurements  which  were  taken  follow: 

Ft.         In. 

Sandstone,  argillaceous - 4 


7 
2  1 


Clay,  with  bre  nodules )   Qak  HiU / 

Clay,  flint,  good J  "  \ 

Covered --    23 

Shale --.     11 

Ore,  Fem/erous,  reported 8 

Limestone,  Ferriferous _ 6 

At  the  mines  of  the  Jackson  West  Virginia  Fuel  Company  the 
rocks  given  below  were  measured  or  reported  by  the  mine  foreman: 

Ft. 

Clay,  flint.  Oak  HiU 2 

Shale 4 

CoaL.I  f  2 

Clay.-  \   Lower  KiUanning . 

Coal-- J 

Clay,  seen __  2 

The  deposits  of  Lower  Kittanning  coal  and  associated  clays  are 
somewhat  patchy  in  Section  29,  but  they  are  quite  steady  in  Section 
20.  In  the  latter  section  the  coal  has  been  mined  for  local  needs  on 
the  land  of  Newton  Davis,  but  no  measurements  were  obtained  as  the 
mines  were  full  of  water  when  the  region  was  visited  (1915).  However, 
on  the  farm  of  Jenkin  Edwards  the  stratum  was  exposed,  and  the  follow- 
ing record  obtained: 

Ft.         In. 

Shale _._ 6 


n. 

Ft 

In. 

_ 

to 

2 

6 

^ 

to 

12 

w  — 

6 

to 

3 

^  ^ 

2 

to 

M   mm 

6 

9 

to 

1 

Coal..l 
Clay.. 
Coal.- 
Clay,. 


1        10 
Lower  KiUanning \  .,_  8 

8 


In  Section  28  the  coal  and  clays  are  largely  replaced  by  massive 
sandstones.  In  sections  21,  22,  23,  26,  and  27  the  coal  and  clays  are 
seldom  represented  in  force.  In  a  few  localities  black  carbonaceous 
shales  with  thin  coal  bands  interstratified  were  observed,  but  at  no 
place  was  coal  of  value  found.  The  horizon  is  below  drainage  in  sec- 
tions 24  and  25.  In  Section  18,  on  the  property  of  Isaac  M.  Morgan, 
the  Oak  Hill  clay  was  exposed  as  follows: 

Ft.         In. 

Sandstone.. _ 6 

Shale,  sandy 1  7 
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Ft         In. 

Clay,  flint,  Oak  HiU 2         3 

Shale  with  ore  kidneys _ ._ 1 

In  Section  6.  in  the  northwest  comer  of  Madison  Township,  on 
land  of  Moses  J.  Davis,  the  Lower  Kittanning  coal  has  the  following 
structure: 


I 

Ft.         In. 


Shale _ _ 1         6 


CoaLj 
Clay.. 
Coal.. 
Clay-. 


2  4 

Lotoer  KiUanning ♦ ,\  _.  IJ 

10 


Along  the  road  and  on  the  adjoining  properties  south  of  Zoar  Church,  j 

in  Section  6,  the  following  record  v,as  obtained: 

Ft.         In. 

Shales- .  — ,. _ 17 

Coal-.]  [25  ! 

Clay.- >  Lower  KiUanning.^ _ <  ._  1  j 

Coal..  J  [..        10 

Clay 9 

Shales  and  covered 18 

Limestone,  Ferr^erotis,  weathered 3 

The  Lower  Kittanning  coal  is  mined  for  railroad  shipment  in  the 
northern  part  of  Section  5.  The  record  obtained  at  the  Commercial 
mine  of  E.  0.  Roberts  is  given  below: 

Ft.         In. 

Sandstone _ _ — 10 

Coal.-]  [   2  1 

Clay.-  >  Lower  KiUanning <  ._  1 

CoaL.)  [-.        10 

Clay - 3 

In  Section  8  the  Lower  Kittanning  coal  has  good  volume,  and  the 
clays  are  also  generally  well  developed.  The  coal  is  mined  for  fuel 
and  the  clays  for  the  manufacture  of  fire  brick  by  the  Pyro  Clay  Prod- 
ucts Company  in  the  northern  part  of  Section  17.  The  following 
record  showing  the  thickness  and  relation  of  the  beds  was  obtained 
here: 

Ft.         In. 

Clay,  Oak  HiU 3 

Shale - 10*  8 

Coal-.l  [-  2 

Clay.-  -  2 

Coal-- [  Lotocr  iTtttanmn^ *     2  2 

Clay-.  -  2 


Coal-- 


5 


Clay,  dark,  impure _ -.* ..  5 

Clay,  light,  plastic _ 4  8 

Clay,  light,  siliceous _ 4  7 

The  Lower  Kittanning  coal  has  also  been  mined  for  local  use  on 
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the  land  of  W.  S.  Jones  and  on  that  of  Evan  S.  Jones.     On  the  farm 
ot  the  latter  the  thickness  of  the  bed  is  shown  in  the  following  record : 

Ft.         In. 

Shale - 6 

Coal,  bony— 

^  Lower  KiUanning 


CoaI|  good... 

Clay 

Coal 


6 
3 
3 
6 


In  the  southern  part  of  Section  16  the  Lower  Kittanning  coal 
and  related  clays  are  thin  or  wanting,  but  in  the  northern  part  they  are 
usually  well  developed.  The  following  measurements  were  taken 
at  the  Elkhorn  mine:  p^       j^^ 

Shale _ 5 

Coal..]  [    2 

Clay..  [  Lower  KiUanning _ s  ..  2 

Coal..  J  [..         10 

Clayandshale 13 

Ore,  Ferriferous ^ : 1 

Limestone,  Ferriferous 9 

The  coal  and  clay  deposits  on  this  general  horizon  are  patchy  in 
Section  9,  while  in  Section  4  the  coal  is  usually  present,  but  generally 
thin.  In  most  of  the  area  the  clay  below  the  coal  has  good  volume. 
The  following  record  made  along  the  road  in  the  central  part  of  the  sec- 
tion gives  the  general  relations:  p^       j^ 

Chyy  Oak  Hill 3 

Shale 11  6 

Coalf  Lower  KiUanning ^.. 9 

Clay,  plastic,  good 4  9 

Shale,  sandy _     16 

Limestone,  Ferri/erotM 4 

The  interval  of  the  Lower  Kittanning  coal  and  clays  is  taken 
by  massive  sandstones  in  most  of  Section  15,  while  in  Section  14  patches 
of  good  coal  are  found  only  in  a  few  localities.  The  coal  has  been  mined 
by  stripping  in  the  bed  of  a  small  branch  of  Cherry  Fork  on  the  land 
of  Charles  Evans.  The  thickness  of  the  coal  is  reported  to  vary  from 
2  feet  6  inches  to  4  feet.  The  impure  blossom  of  the  member  was  noted 
also  at  several  places  along  the  main  stream.  These  beds  are  below 
drainage  in  sections  1,  2,  11,  12,  and  13.  The  coal  is  thin  or  wanting 
in  most  of  Section  10,  but  the  imderlying  clay  in  local  areas  has  good 
volume.  The  conditions  of  the  Lower  Kittanning  coal  and  associated 
beds  in  Section  3  are  shown  in  the  following  record  made  near  where 
the  bridge  crosses  Sugar  Rim:  p^       ^^ 

Clay,  dark,  with  thin  coal  bands _ ._  4 

Coal,  bony..  J    Lower  KiUanning /-  ^ 

Coal,  good---/  \  ..  8 

Clay,  plastic,  good — 5 
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Bloomfield  Township. — In  Bloomfield  Township  the  Lower  Kittanning 
coal  and  clay  are  found  where  due  with  but  few  exception^,  but  in  the 
northern  part  of  the  region  the  coal  bed  is  often  thin.  A  massive  sand- 
8tone,the  lower  part  of  which  is  conglomeratic,  replaces  the  Oak  Hill  clay, 
and  in  local  areas  part  of  the  upper  bench  of  the  underlying  coal.  The 
succeeding  sections  taken  in  this  township  illustrate  the  general  character 
of  the  members  in  the  interval,  and  the  variations  due  to  changes  dur- 
ing the  period  of  deposition.  On  land  of  Willianj  Reese,  in  Section 
31,  the  Lower  Kittanning  coal  where  measured  was  3  feet  3  inches  in 
thickness,  with  a  clay  parting  of  1  inch.  In  the  southwest  comer  of 
the  same  section,  on  land  of  John  W.  Evans,  the  thickness  shown  in 
a  mine  was  as  follows: 

Clay  with  thin  coal  bands 7 

Coal.J 


Clay,. 
Coal.- 


2  5 

'  Lotoer  Kittanning {  ..  i 


The  Lower  Kittanning  coal  and  associated  members  are  wanting 
in  sections  6,  18,  and  30,  while  they  are  represented  by  only  small  areas 
on  the  high  knobs  in  sections  5,  7,  8,  and  19.  The  Lower  Kittanning 
coal  and  clay  have  about  normal  development  in  Section  32,  but  the 
Oak  Hill  clay  is  seldom  present.  The  following  measurements,  which 
show  the  general  relations  of  the  members,  was  obtained  along  the  road 
on  the  line  of  sections  28  and  33 : 

Pt.         In. 

Clay,  dark,  carbonaceous.  I  ^^  ^^ f --  6 

Clay,  light,  good j  ^  |^    3  0 

Sandstone,  massive , 13 

Clay  shale,  light -.- 1 

Shale,  dark,  with  coal  bands.. --      2 

Cosl  bloaaomf  Lotver  Kittanning _ -      2 

Clay,  light,  plastic - 4 

Another  record  taken  at  the  mine  of  David  Jenkins  is  as  given 
below: 

Ft.         In. 

Clay,  part  flint,  OoA;  Hitt. 1  4 

Clay  shale,  dark,  with  thin  coal  bands , --      5  6 

Coal..  f    2  6 

Clay..  ^  Louder  Kittanning _ i  --  2 

Coal..  J  U-  4i 

Clay,  plastic,  light -r -      5 

The  Lower  Kittanning  coal  has  been  mined  for  local  use  on  the  farm 
of  H.  Poor,  in  Section  29.  The  thickness  of  the  bed  in  this  locality  is 
reported  to  be  approximately  2  feet  6  inches.  In  most  of  Section  28 
the  Oak  Hill  clay  and  often  the  Lower  Kittanning  coal  are  replaced  by 
a  massive  sandstone.     The  coal,  which  has  been  mined,  however,  for 
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domestic  needs,  is  reported  to  be  about  2  feet  in  thickness  on  the  land  of 
Jenkin  E.  Davis,  and  also  on  that  of  Silas  Arthur.  In  the  northern  part 
of  Section  27,  on  the  farm  of  John  Fink,  the  Lower  Kittanning  coal 
has  excellent  volume,  while  the  Oak  Hill  clay  is  also  well  developed. 
The  section  follows: 

Ft.         In. 

Clay,  plaatic,  dark  \  Qak  HiU.  (    ^        - 

Clay,  flint,  light.-/  ^"^ '^"^ " \  ..        n 

Clay  shale,  dark 2i 

Coal,  bony-.-]  [ --  6 

Clay [  Lower  Kittanning «.  |  --  i 

Coal J  [   3  3 

Clay,  good,  light 3 

The  interval  of  the  Lower  Kittanning  coal  and  related  members 
is  below  drainage  level  in  sections  25,  26,  34,  35,  and  36.  The  follow- 
ing record  was  obtained  in  Section  20,  on  the  land  of  the  Southern  Ohio 
Portland  Cement  Company: 

Ft  In. 

Coal.-I                                                                                                f    2  4 

Clay-- ^  Lower  Kittanning <  _-  2 

Coal-.  J                                                                                               i-  10 

The  areas  of  the  deposits  of  coal  and  clay  in  this  interval  are  small 
in  Section  17,  but  the  beds  are  usually  well  represented.  In  parts  of 
Section  16  the  beds  are  replaced  by  thick  sandstones,  although  at  a 
few  places  they  have  normal  development.  In  most  of  Section  21 
the  Lower  Kittanning  coal  is  especially  well  developed,  as  is  shown 
by  the  following  record,  which  was  obtained  on  the  farm  of  John  Morris: 

Pt.         In. 

Shale _      2 

CoaL.)  f   3  1 


Clay.-  \  Lower  Kittanning. 
Coal- 
Clay-. 


2 

7 


2 


However,  only  a  short  distance  west  of  this,  on  the  land  of  Clement 
Baker,  where  the  bed  is  also  mined  for  domestic  use,  its  volume  is  con- 
siderably less,  as  is  shown  by  the  following  measurements: 

Pt.         In. 

Shale 2  6 

Coal--]  [   2  3 

Clay-- >  Lower  Kittanning - <  ..  IJ 

Coal.- J  [..  2J 

Clay,  light,  plastic 3 

In  Section  15  the  Lower  Kittanning  coal  is  generally  thin,  but  the 
underlying  clay  has  good  volume.  The  Oak  Hill  clay  in  most  of  the 
area  is  wanting.  The  coal  has  excellent  volume  in  local  areas  in  Sec- 
tion 22,  while  the  Oak  Hill  clay  is  also  well  developed.     The  coal  bed  here 
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assumes  a  phase  which  is  present  in  the  Etna  region  in  Lawrence  County, 
and  in  the  Coal  Run  field  in  Milton  Township  in  Jackson  County. 
The  thickness  of  the  member  is  increased  by  the  addition  of  a  third 
coal  bench  above  the  normal  deposit,  which  consists  of  two  coal  benches, 
separated  by  a  clay  parting.  This  extra  coal  bench  is  usually  impure, 
although,  in  the  main,  in  part  of  the  areas  in  which  it  is  present  it  con- 
tains sufficient  combustible  matter  for  use  in  steam  making^  brick 
burning,  and  other  inferior  purposes.  The  structure  of  the  bed,  noted 
in  a  mine  near  the  residence  of  Opal  Hawker,  in  Section  22,  is  given 
in  the  following  record: 

Ft.         In. 

Clay,  part  flint,  OoJfc  Hitt 2 

Clay  shale,  black .. 


Coal,  bony.— 

Clay 

Coal,  good--- 

Clay 

Coal,  good-__^ 
Clay 


Lower  Kittarming. 


.3 
2 

1 
11 

2i 
9 


On  the  land  of  John  Galbroth,  in  the  same  section,  the  Lower 
Kittanning  coal  is  also  mined  for  local  domestic  needs,  and  has  ab- 
normal volume,  owing  to  a  local  expansion  o{  the  main  coal  bench. 
The  measurements  taken  at  this  place  are  given  below: 

Ft.         In. 
Clay,  part  flint,  Odfc  i/tiZ _ 2 

Coal,  bony... 

Lower  KiUan  ning 


Coal,  good — 

Clay , 

Coal 

Clay 


4 
8 
1 
6 


This  coal  has  been  mined  for  local  use  on  the  farm  of  Arthur 
MetCalf,  who  reports  the  Led  to  be  about  4  feet  in  thickness,  and  to 
have  much  the  same  structure  as  is  shown  in  the  above  section.  The 
coal  lifs  IG  feet  above  the  Ferriferous  limestone.  This  thick  coal  is 
somewhat  local  in  extent,  however,  for  at  other  places  where  the  deposit 
was  exposed  the  bed  has  normal  thickness,  or  it  is  even  less  than  this. 
Along  Kyger  Run  the  Lower  Kittanning  coal  goes  below  drainage  in 
the  southern  part  of  Section  23.  The  bed  in  this  locality  is  very  irregular 
in  thickness,  as  it  is  often  thinned  or  replaced  by  the  thick  overlying 
sandstone.  Coal  has  been  mined  at  a  few  places  along  the  stream,  and 
the  bed  is  reported  to  be  from  2  to  4  feet  in  thickness.  This  coal  bed  has 
been  prospected  by  drifting  on  the  land  of  George  W.  Keeton,  in  the 
northern  part  of  Section  24.  In  Section  14,  on  the  land  of  C.  W.  Burris, 
the  coal  has  been  mined  by  stripping.  The  deposit  is  reported  to  be 
thin  and  unsteady.  The  Lower  Kittanning  coal  and  associated  clays 
are  poorly  developed  in  sections  12  and  13. 


JACKSON  COUNTY  239 

On  land  of  the  McKeldon  Mining  Company,  in  Section  1,  the  Lower 
Kittanning  coaI|  where  exposed,  measured  as  follows: 

Ft.         In. 

Sandstone,  the  lower  4  feet  with  finger  coal  and  pockets  of  pehbles  12 
Disconformity. 

Coed,  Loxoer  KiUanning 1  8 

Clay,  light,  plastic - 5 

On  land  of  the  McKeldon  Mining  Company'',  in  Section  2,  the 
following  record  was  obtained: 

Ft.         In. 

Sandstone,  with  pockets  of  pebbles _ 6 


Coal,- 


2         5 


Clay.-  ^  Lower  Kittanning.^ {  ..  1 


;:: 


Coal-- J  [--  6 

Along  the  road  east  of  Pattonsville  in  the  southwestern  part  of 
Section  3,  the  Lower  Kittanning  coal  and  associated  strata  were  exposed 
for  measurement.     The  record  taken  follows: 

Ft.         In. 

Sandstone,  coarse-grained,  lower  part  conglomeratic 31 

Coal--]  [    2  5 

Clay--  '  Lower  Kittanning i  --  1 

Coal-- J  '  t-  6 

Clay,  dark,  impure - _-  6 

North  of  Goose  Run,  in  the  same  section,  on  the  land  of  the  Superior 
Colliery  Company,  a  good  surface  exposure  of  the  rocks  gave  these 
measurements:  p^      ^^ 

Sandstone,  lower  part  with  pebbles _ _ 66 

Coal--]  [    1  5 

Clay-- >  Lotoer  Kittanning _- <  .-  | 

Coal-- J  [--  6 

Clay,  plastic,  good _ _ 6 

Clay,- siliceous,  good 6        .. 

Shales,  sandy,  gray. 12 

Shales,  blue 12 

Ore,  Ferriferous - -. - - ..  6 

The  Lower  Kittanning  coal  in  sections  4,  9,  and  10  is  generally 
somewhat  thin,  but  the  underlying  clay  has  good  volimie.  Li  most 
of  the  area  the  Oak  Hill  clay  is  replaced  by  conglomeratic  sandstones. 

Franklin  and  Lick  Townships. — ^The  Lower  Kittanning  coal  is 
present  in  a  few  sections  in  eastern  Franklin  Township,  but  as  the  cover 
is  shallow  the  coal  is  of  little  value.  The  member  was  found  only  in 
Section  36  in  Lick  Township,  and  it  is  wanting  in  Coal  and  Washington. 

Milton  Township. — In  Milton  Township  the  Lower  Kittanning 
coal  is  mined  for  railroad  shipment.  The  bed  in  restricted  areas  reaches 
its  maximum  thickness  in  Jackson  Coimty,  although  the  upper  part 
is  somewhat  bony.  The  clay  below  the  coal  has  good  thickness  and  is 
of  excellent  quality,  but  it  has  not  been  utilized  for  ceramic  purposes. 
The  Oak  Hill  clay  is  also  present  in  part  of  the  region,  yet  it  usually 
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lies  some  distance  above  the  Lower  Kittanning  coal.  Id  Section  36, 
south,  Milton  Township,  on  land  of  the  Superior  Colliery  Company, 
the  clay  has  good  thickness,  as  is  showtx  by  the  following  section: 

Ft.         In. 

Coal  blossom,  L^m^er  Xt^nmn^ '_      1 

Clay,  part  siliceous 7 

Sandstone,  clay-bond,  light 6- 

Just  across  the  line  in  Vinton  County  the  coal  bed  and  the  under- 
lying clay  were  .well  exposed.     The  measurements  taken  are  given 

^^l^W-  Ft.         In. 

Sandstone,  massive _ 70 

CoaL-|  [    2 

Clay_-  [  Lotver  KiUanning '  _.  2 

CoaL.J  [..  3 

Clay,  plastic 5 

In  Section  25  the  rocks  exposed  along  the  road  east  of  Buckeye 
School  show  the  following  members:  p^      ^^ 

Coal  blossom,  Middle  KiUanning  or  No.  6 2 

Shale 17 

Clay,  dark,  Oak  Hill 1 

Shale 2  6 

Coal  hloaaom,  Lower  KiUanning  or  No,  6 2  6 

Clay,  plastic 4 

Sandstone,  light,  clay-bond --  6 

A  section  showing  the  relation  of  members  from  the  Tionesta 
or  No.  3b  coal  to  the  Upper  Freeport  or  No.  7  coal  was  obtained  along 
the  road  that  leads  from  Buckeye  Furnace  to  Hoihouse  Ridge,  in 
Section  26.  The  lower  Freeport  and  Middle  Kittanning  coals  are 
replaced  by  the  massive  sandstone,  which,  as  shoMoi  elsewhere,  often 
lies  unconformably  on  the  Lower  Kittanning  coal.  The  massive  sand- 
stone below  this  coal  replaces  the  Ferriferous  ore  and  limestone  in  some 
localities,  aad  often  in  local  areas  takes  the  place  of  the  Clarion  coal 
also.     The  measurements  taken  here  follow:  .,,       . 

Pt.         In. 

Coal  blossom,  r/pper  Frce/>or^  or  iVo.  7- 1 

Shale,  colored 7 

Clay,  light 1 

Sandstone,  shaly 1 

Sandstone  massive 59 

Shale  and  covered 10 

Sandstone,  shaly _ 4 

Shale - 3 

Covered 1 -  9 

Coal  blossom,  Loujcr  iiCi//annin(7  or  iVo.  ^ 1 

Clay,  light 5 

Sandstone,  shaly 24 

Ore,  Ferriferous - - 4 

Limestone,  Ferriferous,  upper  2  feet  flinty. -- -  5          6 

Coal  and  partings,  Ciorton  or  iVo.  4o 5 
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Ft. 


In. 


Clay  and  covered 3 

Sandstone,  massive 48 

Shale,  gray _ _ 6 

Shale  with  coal  bands,  Tionesta,  No.  3h  horizon 2 

On  Hoihouse  Ridge,  in  Section  27,  a  heavy  blossom  of  the  Lower 
Kittanning  coal  was  seen,  but  the  true  thickness  of  the  bed  was  not 
obtained.  In  Section  20  the  members  were  exposed  along  the  roadside, 
and  the  coal  appeared  thin. 

Along  Coal  Rim,  in  sections  14  aad  23,  the  Lower  Kittanning 
coal  is  mined  for  railroad  shipment  by  the  Mohawk  Coal  Company. 
The  general  structure  of  the  bed  here  is  much  the  same  as  it  is  in  the 
Etna  region  in  Lawrence  County.  There  the  bony  layer  or  "nigger- 
head* '  above  the  main  coal  benches  varies  in  thickness  from  an  inch 
or  two  to  2  feet,  but  it  has  an  average  thickness  of  about  1  foot.  The 
bone  band  in  the  upper  bench,  generally  present  here,  is  a  common 
feature  in  the  Etna  region  also.  The  section  taken  in  the  Mohawk 
mine  is  as  follows: 


Coal,  bony--. 
Coal,  good-.. 
Bone  band--. 
Coal,  good-.. 

Clay 

Coal,  good.-. 


►  Lower  Kittanning. 


Ft. 
1 
1 


In. 

1 
11 

1 

ii 

7 


Here  the  lower  coal  bench  is  reported  to  measure  about  5  inches, 
while  the  clay  parting  above  often  thins  to  J  inch.  In  Section  24, 
on  Buffer  Run,  the  Lower  Kittanning  coal  is  also  mined  for  railroad 
shipment  by  the  Superior  Colliery  Company.  The  general  character 
of  the  bed  in  this  locality  is  the  same  as  that  noted  on  Coal  Run.  The 
section  taken  follows: 


Coal,  somewhat  bony 

Coal,  good 

Clay _,.. 

Coal _. 

Clay 


>  Lower  Kittanning. 


Ft. 

In. 

1 

„„ 

3 

„  „ 

mm   • 

2 

^   . 

2 

2 

6 

The  total  thickness  of  the  upper  bench  is  reported  to  vary^from'S 
feet  10  inches  to  4  feet  4  inches  in  thickness,  the  clay  parting  from  2 
to  4  inches,  and  the  lower  coal  bench  from  2  to  4  inches.  The  clay 
below,  which  is  of  good  quality,  is  reported  to  be  quite  thick.  The  tough 
shale  above  the  coal  forms  a  very  good  roof  for  mining.  Along  the  road 
that  leads  from  Rich  Run  to  the  ridge  east  in  sections  13  and  14,  the  follow- 
ing rocks  were  exposed  for  measurement: 


Ft. 


Clay,  dark,  impure,  flinty- .- 

Clay,  flint,  good \  Oak  HiU < 

Clay,  ferruginous 


In. 

8 
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Pt.  In. 

Shale 9  4 

Coal,  bony.. -  f  ..  7 

^^>^^^'"\  LoioerKiUanning  or  No.  S ..J    ^  i 

Clay I  I  -.  2 

Coal J  [ -.  3 

Clay,  lighti  plastic,  good 9  8 

Clay,  siliceous .' 3 

Sandstone,  light,  clay-bond 9  8 

Ore,  Feniferoua 4 


At  the  No.  11  mine  of  the  Superior  Colliery  Company  a  carefully 
measured  section  shows  the  following  relations:  p^       j^ 

Clay,  dark,  impure,  plastic 1                                                        f    1  __ 

Clay,  light,  plastic,  good 1   ^^^  ^^ I    1 

Clay,  flint,  good •-., (  2 

Clay,  ferruginous J                                                        [—  6 

Shale,  gray _ 10  8 

Shale,  dark ..  6 

Coal,  bony ]                                                                               [  _.  8 

^f^'«^^ Lower  Kiitanning .- ^  3 

Clay. ----  --  3 

Coal,  good J  [ -.  5 

Clay,  dark,  impure ..  6 

Clay,  light,  good _ 2 

The  upper  bench  of  coal,  excluding  the  bony  part,  is  reported 
to  have  a  thickness  of  3  feet  near  the  center  of  the  hill.  The  clay  part- 
ing varies  from  2  to  4  inches.  In  this  region  the  Oak  Hill  clay  above 
has  excellent  thickness  and  quality,  while  the  associated  shales  are 
also  well  fitted  for  ceramic  products.  In  Section  12,  on  the  land  of  the 
Wellston  Coal  &  Brick  Company,  the  following  rocks  were  exposed  for 
measurement: 


Ft, 


In. 


]0a 


Clay  with  large  ore  nodules.  \  q^  u^  (   2 


{ 


2 

1 
1 


>  Lower  KiUanning. 


6 
8 
2 
4 


Clay,  flint. 
Clay  shale. 

Shale 

Shale,  with  thin  bands  of  kidney  ore 3 

Coal,  bony ^  ^ 

Coal,  good 

Clay 

Coal,  good 

Clay _ 1 

Near  the  head  of  the  stream,  in  the  same  section,  the  measure- 
ments taken  are  given  below:  ^       j^ 

Clay,  weathered  part  flint,  OoA; /fiZZ. 3 

Shale --.. 16 

4 
1 
3 

A  composite  section  taken  from  Rich  Run  to  the  church,  on  the  ridge 
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north  in  Section  11,  shows  the  full  thickness  of  the  Allegheny  rocks  and 
the  positions  of  the  most  important  members.     The  record  follows: 

Ft.         In. 

CoeA  h\(^aomj  Upper  Freeport  OT  No,  7 _ 5 

Clay 1 

Sandstone,  coarse-grained 20 

Covered u. 19 

Clay  shale __ __ 7 

Sandstone,  shaly _ 9 

Sandstone  lime-bond,  nodular _ 2 

Sandstone,  shaly _ 13 

Clay  shale ._ 3 

Coal  blossom _ - _ _ 3 

Clay  shale ^_ _ - ..          9 

Shale  and  covered 15 

Coal  blossom,  Afi(2(i^  XtT/anmn^ 1          4 

Clay  shale _ 1          8 

Shale 14 

Sandstone,  shaly : 10 

Covered _ 5 

Clay,  plastic...  1   ^^  ^^ f    2        .. 

Clay,  flmt J  \    2 

Shale,  part  sandy 29 

Coal  blossom,  Louder /iTi^nmn^ 3 

Clay .,  5 

Sandstone,  Ught,  clay-bond.. -.  10 

Sandstone,  massive 9 

Shale,  black,  fissile 1          8 

Coal  and  partingSi  C/arion 4          4 

Clay 3 

Covered 22 

Co&lbloaaom,  Br ookviUe.. 1 

The  Lower  Kittanning  coal  is  mined  for  railroad  shipment  by  the 
Browne  Coal  Company,  in  the  northern  part  of  Section  2.  The  structure 
of  the  bed  near  the  head  of  the  entry  is  as  follows: 

Pt.         In. 

Shfide..-. _ 4 

Coal. .  I  [26 

Clay.- >  Lower  Kittanning <  ..  } 

Coal..]  [..  4 

Clay,  good 4 

The  bony  layer  on  the  upper  coal  bench  is  wanting  here,  while  the 
thickness  of  this  bench  is  reported  to  vary  from  2  feet  6  inches  to  3  feet. 

On  land  of  the  Geneva  Coal  &  Mining  Company,  in  Section  36, 
north,  the  Lower  Kittanning  coal,  where  exposed  for  measurement,  gave 
the  following  record: 

Ft.         In, 

Shale,  sandy 16 

Coal..]  (   2 

Clay..  ?  Lower  Kittanning ' 

Coal..  J 


3 
3 
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In  Section  34  the  Lower  Kittanning  coal  is  mined  by  the  Mingle- 
wood  Coal  Company  for  railroad  shipment.  The  bed  has  good  thick- 
ness, and  the  coal  in  the  lower  benches  is  of  excellent  quality.  The 
strata  measured  are  given  below: 

Coaly  with  shale  bands 

Coal,  good 

Coal,  bony,  hard ^  Lower  Kittanning, 

Coal,  good 

Clay... 

Coal,  good 


^  -- 


Ft. 

In. 

1 

^  ^ 

2 

6 

—  « 

i 

••  m 

4 

^  ^ 

1 

6 

Clay,  good _ - _      4 

Character  and  Economic  Value  of  Lower  Kittanning  Coal 

The  Lower  Kittanning  coal  bed  is  characterized  by  being  made 
up  of  two  coal  benches  separated  by  clay.  Both  benches  are  very 
persistent,  but  the  upper  one  is  much  better  developed  than  the  lower. 
In  Jackson  County  the  average  thickness  of  the  upper  bench  is  about 
2  feet  4  inches,  while  that  of  the  lower  is  7  inches.  The  maximum 
thickness  of  the  upper  bench,  including  the  bony  layer  in  the  upper 
part,  is  4  feet,  while  the  minimum  of  course  depends  on  the  amount 
of  erosion  that  took  place  preceding  the  deposition  of  the  conglomeratic 
sandstone  above.  In  local  areas  the  bed  is  thinned  to  a  few  inches 
or  completely  replaced.  Normally  the  lower  bench  seldom  thickens 
to  over  1  foot,  while  in  some  localities  it  measures  only  2  inches.  The 
clay  parting  expands  in  thickness  from  one-half  inch  to  1  foot  6  inches, 
but  it  has  an  average  measurement  of  about  3  inches.  The  bony 
part  of  the  upp^r  bench  of  coal  found  in  eastern  Milton  and  northern 
Bloomfield  townships  is  much  the  same  in  character  as  that  found 
and  similarly  placed  in  the  Etna  region  in  Lawrence  County.  This 
layer  varies  in  composition  somewhat,  but  it  never  reaches  that  of  high- 
grade  fuel,  while  in  some  localities  it  is  really  a  carbonaceous  shale 
with  thin  coal  bands. 

The  Lower  Kittanning  coal  in  Jackson  County  is  worked  for  rail- 
road shipment  in  Milton  Township.  In  Section  34,  north,  the  Mingle- 
wood  Coal  Company  was  laying  tracks,  and  otherwise  preparing 
to  mine  the  bed  when  the  region  was  visited  in  the  summer  of  1914. 
The  main  entry  was  then  driven  preparatory  to  turning  rooms.  The 
mine  of  the  Browne  Coal  Company  is  located  in  Section  2,  and  is  con- 
nected by  switch  to  the  Detroit,  Toledo  &  Ironton  Railway.  The 
mine  is  electrically  equipped  throughout.  Jeflfrey  and  Goodman 
machines  are  used  in  cutting  the  coal,  while  Morgan  and  Gardner 
motors  are  used  for  hauling.  The  coal  is  elevated  to  the  tipple  by 
chain  elevators.  The  electric  current  is  furnished  by  a  400  ampere 
dynamo,  manufactured  by  the  General  Electric  Company,  and  the 
steam  is  generated  by  150  H.  P.  tubular  boiler.  The  mine  is  well 
equipped  throughout.     The  number  of  men  employed  is  usually  about 
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80,  The  Superior  Colliery  Company  has  a  mine  near  the  head  of 
Bich  Run,  in  Section  13,  but  it  is  idle  at  present  (1914).  Mine  No. 
11  of  the  above  mentioned  company  is  located  on  Buffer  Run,  in  Section 
24.  It  is  a  level-free  mine,  with  the  coal  loaded  from  a  tipple.  The 
mine  is  electrically  equipped,  using  Morgan  and  Gardner  cutting  ma- 
chines and  motors.  The  capacity  is  450  tons  per  day,  and  the  coal 
is  shipped  via  the  Cincinnati,  Hamilton  &  Dayton  Railway.  The 
Mohawk  Coal  Company  operate  a  pick  mine  on  Coal  Run,  in  Section 
23.  It  is  level-free,  and  mule  power  is  used  for  hauling  the  coal.  The 
capacity  of  the  mine  is  235  tons  per  day.  It  is  connected  by  a  switch 
to  the  branch  of  the  Cincinnati,  Hamilton  &  Dayton  Railway.  One 
shipping  mine  is  in  operation  at  present  on  the  Cincinnati,  Hamilton 
&  Dayton  Railway  in  Section  5,  Madison  Township.  It  is  known 
as  the  Commercial  mine,  and  is  run  by  E.  0.  Roberts.  The  mine  is 
level-free.  Mule  power  is  used  in  hauling  the  fuel,  which  is  mined 
by  picks.     The  daily  capacity  of  the  mine  is  about  50  tons. 

The  usual  method  of  attack  in  mining  is  to  cut  in  the  soft  clay 
parting,  but  this  method  is  not  followed  entirely,  for  in  some  mines 
the  cutting  is  dons  in  the  coal.  By  cutting  in  the  clay,  however,  coal  is 
saved.  In  another  way  this  parting  is  objectionable,  as  special  care 
is  required  to  keep  the  mined  coal  free  from  admixed  clay,  which,  if 
allowed  to  become  wet  during  transit  or  storage,  disintegrates  and 
whitewashes  the  coal,  thus  giving  it  an  unsightly  appearance.  During 
mining  and  handling  the  admixed  clay  is  more  or  less  reduced  to  fine 
material.  Where  the  coal  is  screened  the  bulk  of  it  goes  into  the  smaller 
sized  grades  of  fuel,  such  as  egg,  nut,  and  slack,  thus  leaving  the  lump 
reasonably  clean.  The  amount  of  clay  present  is  seldom  sufficient  to 
impair  the  real  fuel  value  of  the  coal.  The  objection  is  mainly  one  of 
appearance  and  not  of  quality.  The  average  thickness  of  the  Lower 
Kittanning  bed,  taken  from  all  the  measurements  made  in  Jackson 
County,  is  2  feet  11  inches  of  clean  coal  in  the  two  benches.  Since 
the  specific  gravity  of  this  coal  is  about  1.3,  the  total  fuel  per  acre  is 
approximately  5,160  tons  of  2,000  pounds  each.  The  yield  in  mining 
per  acre,  counting  only  60  per  cent,  available,  is  thus  about  3,100  tons. 
The  clays  associated  with  the  Lower  Kittanning  coal  give  the  bed  a 
special  value  when  considered  for  the  basis  of  ceramic  industries.  This 
subject  will  be  treated  more  fully  under  days. 

The  Lower  Kittanning  is  classed  as  a  coking  coal,  although  it  has 
been  but  little  utilized  for  this  product  in  Ohio.  The  sulphur  content, 
and  the  tender  nature  of  the  coal,  limit  its  value  for  use  n  the  blast 
furnace  in  the  raw  state.  It  is  a  free-burning,  long-flamed  coal,  qualities 
recommending  it  for  the  burning  of  ceramic  products,  especially  where 
color  of  the  ware  is  of  importance.  For  this  use  it  ranks  next  to  the 
Quakertown  coal.  It  is  a  good  domestic  coal,  as  it  produces  but  little 
soot,  and  bums  to  a  light  powdery  ash.     For  steaming  purposes  this 
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coal  is  well  recommended,  as  it  has  moderate  heating  value,  and  the 

ash  forms  hard  clinkers  only  where  the  temperatures  in  the  grates  are 

very  high.     The  ash  is  clay-like  in  character,  consequently,  at  high 

temperatures,  it  vitrifies  in  much  the  same  way  as  clay.     The  Lower 

Kittanning  coal  is  an  excellent  general  purpose  fuel  and  its  quality  is 

shown  by  the  following  analysis: 

Sample  from  mine  No.  11,  Superior  Coal  Company,  Section  24,  Milton  Town- 
ship, Jackson  County.  Sample  taken  well  under  cover  and  from  a  fresh  face.  The 
sample  was  a  section  5x4  inches  and  was  cut  by  D.  D.  Condit  in  November,  1907. 

Chemical  analysis  and  calorific  value 
Ultimate  Proximate 

Carbon 66.63  Moisture 8.39(a) 

Hydrogen... 5.47  Volatile  matter 35.18 

Oxygen _. 16.46  Fixed  carbon _ 49.01 

Nitrogen 1.37  Ash 7.42 

Sulphur 2.65  

Ash 7.42  100.00 


100.00 
Calorific  value  (,^'772  ^ories. 

\  12, 190  B.  t.  u. 
(a)     Moisture  in  air-dried  sample  from  2}  to  3  per  cent.^ 

From  mine  and  surface  exposures  noted,  the  average  thickness 
of  the  Lower  Kittanning  coal  in  Jackson  County  is  sufficient  for  ease 
in  mining,  as  the  bed,  including  the  3  inch  clay  parting,  measures  3 
feet  2  inches.  Usually  the  roof  is  a  shale,  tough  and  solid,  but  in  some 
localities,  aa  noted  in  the  stratigraphy,  it  is  a  massive  sandstone, 
while  at  other  places  the  Oak  Hill  clay  lies  directly  on  the  coal  bed. 
The  shale  or  sandstone  forms  a  safe  roof,  but  the  clay  is  held  only  with 
difficulty.  Where  both  clay  and  coal  are  wanted,  as  is  the  case  in  the 
Oak  Hill  district,  this  association  is  a  decided  advantage  in  economy 
in  the  mining  of  both.  In  Milton  Township,  while  the  Oak  Hill  clay 
is  moderately  steady,  it  usually  lies  some  distance  above  the  coal;  hence 
it  is  not  detrimental  in  the  mining  where  only  the  latter  is  wanted. 
Where  only  a  foot  or  two  of  shale  intervenes  between  the  coal  and  the 
massive  sandstone  above,  mining  is  somewhat  dangerous,  for  percolat- 
ing waters  loosen  the  shale  along  the  contact,  and  consequently  it  soon 
cracks  and  falls.  This  condition  though  is  restricted  to  local  areas. 
In  general  the  roof  of  the  Lower  Kittanning  coal  is  considered  safe. 

Everywhere  the  floor  of  the  Lower  Kittanning  coal  is  clay,  which 
is  always  plastic,  but  which  in  some  localities  is  somewhat  siliceous, 
and,  therefore,  harder.  In  dry  mines  this  plastic  clay  causes  no  particular 
rouble,  but  in  wet  mines  it  causes  muddy  roadways  for  hauling,  in- 
secure footings  for  posts  and  tracks,  and  it  requires  additional  coal  to 
be  left  in  order  to  prevent  "squeezing"  from  the  weight  of  the  overburden. 

When  the  extent  and  thickness  of  the  bed,  the  character  of  the  fuel, 

»Geol.  Surv.  Ohio,  Bull.  9,  Fourth  Series,  p.  191. 
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the  general  mining  conditions  of  the  deposit,  and  the  worth  of  the 
associated  minerals  are  carefully  considered,  the  Lower  Kittanning 
coal  is  one  of  the  valuable  mineral  assets  of  Jackson  Coimty,  and  it 
bids  fair  to  play  an  important  part  in  the  future  development  of  the 
region. 

LOWER  KITTANNING  CLAY 

The  Lower  Kittanning  clay,  when  considered  from  the  point  of 
general  ceramic  utilization,  is  by  far  the  most  important  clay  bed  in 
Jackson  County,  for  it  is  well  fitted  for  the  manufacture  of  a  variety 
of  products  such  as  stoneware,  face  brick,  sewer  pipe,  fire  proofing, 
second-grade  fire  brick,  and  paving  block.  In  fact,  this  bed  is  the 
basis  of  a  large  part  of  the  ceramic  industry  of  the  State,  the  total  value 
of  the  clay  products  of  which  in  1913  was  over  $38,000,000.  Except 
in  the  Oak  Hill  region  but  little  attention  has  been  paid  to  the  value  of 
this  clay,  although  conditions  are  favorable  for  the  success  of  such 
plants  in  other  parts  of  the  county. 

Position  of  the  Member 

When  considered  in  a  general  way,  the  clays  in  the  interval  from 
the  Ferriferous  ore  or  limestone  to  the  Lower  Kittanning  coal  form  the 
Lower  Kittanning  clay  member.  This  is  really  divided  into  two  clay 
beds,  the  upper  one  of  which  is  directly  associated  with  the  Lower  Kit- 
tanning coal  proper,  while  the  lower  one  belongs  to  a  thin  coal  stratum 
which  lies  about  midway  in  the  interval.  The  upper  clay  bed  is  far 
more  steady  than  the  lower  one,  which  is  not  commonly  present  in  Jack- 
son County,  although  well  developed  and  quite  persistent  in  the  Etna 
region  *of  Lawrence  County.  The  clays  in  both  beds  are  much  the  same 
in  character,  and  were  formed  during  the  same  general  swamp  period 
that  ended  with  the  deposition  of  the  Lower  Kittanning  coal.  Below 
the  upper  clay,  in  a  part  of  the  Jackson  County  field,  there  is  found 
a  light-colored,  fine-grained,  clay-bonded  sandstone,  which  also  has 
good  ceramic  qualities.  This  really  belongs  to  the  upper  clay  bed, 
but  it  is  too  siliceous  to  be  called  a  clay. 

General  Features 

The  clay  of  most  importance  lies  directly  below  the  Lower  Kit- 
tanning coal,  and,  excluding  the  clay-bonded  sandstone,  it  averages 
about  6  feet  in  thickness.  The  maximum  thickness  noted  in  Jack- 
son County  was  10  feet  and  the  minimum  2  feet.  The  clay-bonded 
sandstone  found  in  only  a  part  of  the  field  usually  averages  about  6 
or  6  feet  in  thickness,  but  in  local  areas  it  exceeds  this  considerably, 
usually  at  the  expense  of  the  clay  above.  When  both  clay  and  clay- 
bonded  sandstone  are  present  the  thickness  varies  from  10  to  15  feet. 
Because  of  the  direct  association  of  the  Lower  Kittanning  clay  and  coal, 
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both  may  be  economically  mined  from  the  same  workings.  The  average 
thickness  of  the  two  beds  is  about  9  feet,  a  convenient  height  for  ease 
in  mining.  The  usual  method  of  attack  is  to  mine  the  clay  from  below 
the  coal  until  this  loosens  from  the  roof,  then  a  light  shot  near  the 
face  brings  the  coal  down.  In  this  way  the  cost  of  mining  the  clay 
is  from  30  to  60  cents  per  ton,  while  that  of  mining  the  coal  is  from 
50  to  70  cents.  Coimting  only  60  per  cent  available,  the  yield  per 
acre  for  the  coal,  as  shown  before,  is  3,100  tons  of  2,000  pounds  each, 
while  that  for  the  clay,  where  the  bed  is  6  feet  in  thickness,  is  approxi- 
mately 12,250  tons.  Counting  3.5  tons  clay  per  thousand  brick  this 
will  produce  3,500,000  brick.  With  good  kiln  and  steam  economy 
one  ton  of  coal  will  produce  the  steam  for  manufacture  and  the  heat 
for  burning  1,000  brick.  This  shows  that  only  a  small  amount  of  addi- 
tional fuel  is  required.  It  makes  a  vast  difference  in  the  amount  of 
revenue  brought  into  the  county  whether  the  coal  alone  is  mined  and 
marketed,  or  whether  coal  and  clay  are  mined,  worked  into  ceramic 
products,  and  then  marketed.  The  average  market  price  of  Lower 
Kittanning  coal  will  not  exceed  $1.50  per  ton  at  the  mine,  and  is  usually 
below  this  figure,  while  the  average  price  of  face  brick  at  the  works, 
taken  kiln  run,  is  about  $12.00  per  thousand;  hence,  calculating  on  this 
basis,  we  get  the  following  results: 

Total  production  per  acre  of  ceramic  products, 

3,500  M  brick  at  $12.00  per  M $42,000 

400  tons  coal  at  $1.50  per  ton 600 

Total $41,400 

Total  production  per  acre  of  coal, 

3,100  tons  coal  at  $1.50  per  ton  _ $4,650 

The  amount  of  money  thus  brought  into  the  county  from  the  sale 
of  the  ceramic  products  is  nearly  nine  times  as  much  as  where  the 
coal  alone  is  sold.  These  features  show  that  the  industry  should  be 
encouraged,  especially  when  the  conditions  are  as  favorable  as  found 
in  eastern  Jackson  County.  The  conditions  in  the  Wellston  region 
are  worthy  of  attention,  for  the  field  of  clay  and  coal  is  large,  the  ship- 
ping facilities  good,  and  the  water  supply  along  the  Little  Raccoon 
ample  for  all  purposes.  Also  in  this  region  there  is  produced  a  large 
amount  of  nut  and  slack  coal,  which,  thro^Ti  directly  on  the  market, 
brings  but  little  return,  but  which  if  used  in  the  manufacture  of  ceramic 
ware  would  yield  a  fair  profit.  Some  of  the  bony  coal,  now  thrown 
over  the  dump,  could  also  be  utilized  in  this  way. 

Working  Qualities 

The  working  qualities  of  the  Lower  Kittanning  clay  are  so  well 
known  that  little  comment  needs  be  made  regarding  them.  It  is  the 
standard  plastic  clay  in  Ohio.     Although  the  bed  in  Jackson  County  is 
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only  of  medium  thickness,  the  quality  of  the  clay  is  on  a  par  tvith  that 
found  in  other  counties,  where  it  forms  the  basis  of  important  ceramic 
industries.  The  general  working  qualities  of  the  clay  are  very  satis- 
factory from  almost  any  point  of  view.  The  raw  clay  if  allowed  to 
weather  goes  down  to  a  plastic  mass,  or  if  ground  and  mixed  with  water 
it  soon  develops  excellent  bonding  properties.  For  some  grades  of 
ware  the  clay  is  somewhat  too  plastic,  requiring  dilution  with  other 
materials.  The  raw  clay  is  readily  reduced  by  any  of  the  common 
methods  of  crushing-now  used  in  the  clay  industry.  The  type  of  crusher 
in  most  general  use  is  the  dry-pan,  which  will  reduce  from  60  to  100 
tons  of  this  clay  in  10  hours.  The  muds  produced  by  pugging  or  wet- 
pan  tempering  flow  readily  through  the  dies,  seldom  laminating  or 
cracking  to  the  extent  to  produce  loss.  Green  ware,  such  as  brick  oi 
small  pieces  of  hollow  ware,  in  which  the  walls  are  not  especially  thin, 
dries  safely,  with  but  little  attention  in  any  of  the  types  of  waste-heat 
or  steam  driers  in  general  use.  When  large  or  thin-walled  ware,  such 
as  blocks  or  fire-proofing,  is  dried  in  the  tunnel  driers,  the. temperature 
must  be  more  carefully  regulated,  or  direct  loss  of  ware  ensues.  Also 
strains  started  here  may  develop  diu-ing  the  •burning  into  cracks.  The 
bonding  and  drying  properties  of  the  Lower  Kittanning  clay  make 
it  one  of  the  standard  sewer-pipe  clays  in  Ohio.  In  this  industry  the 
drying  is  an  important  item,  for  often  the  ware  is  large,  with  medium 
thin  walls,  and  with  sockets  which  are  especially  liable  to  crack.  Tough- 
ness in  the  green  state  is  also  required  here,  for  the  ware  must  be  handled 
both  on  the  drying  floor  and  in  the  kilns.  The  burning  qualities  of  the 
Lower  Kittanning  clay  are  excellent,  for  it  matures  to  a  good  dense 
hotfy  at  about  1,800  or  2,000*^  P.  The  vitrification  range  is  long, 
thus  producing  but  little  waste  from  overburned  or  underburned  ware. 
The  final  fusion  point  of  the  clay  is  usually  approximately  3,000°  F., 
but  it  varies  considerably  from  this  on  accoimt  of  the  variation  in 
the  quantities  of  fluxing  ingredients  present.  The  total  shrinkage, 
both  drying  and  fire,  is  about  IJ  inches  per  foot.  With  siliceous  clay 
it  is  somewhat  less  than  this,  while  with  fat,  plastic  clay  it  often  reaches 
li  inches  per  foot.  Occasionally  it  exceeds  the  latter  measurement. 
The  ware  stands  up  well  imder  firing;  so  at  good  maturity  but  little 
loss  is  occasioned  by  warping,  twisting,  or  cracking.  The  natural 
color  of  the  body  at  early  maturity  is  a  clear  buff,  at  medium  bums 
it  is  a  light  iron-mottled  color,  while  at  hard  bums  it  has  dark  shades. 
Any  of  the  colors  produced  are  very  pleasing  and  attractive,  and  they 
show  but  little  change  on  weathering.  The  following  analysis  of  liower 
Kittanning  clay,  made  in  1910,  by  R.  C.  Purdy,  of  the  Ohio  State 
University,  was  furnished  by  the  Pyro  Clay  Products  Company: 

Silica,  SiO. 56.75 

Alumina,  AliOi _.  29.60 

Iron  oxide,  FetOj .90 
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Titanic  oxide,  TiO. 1.10 

Calcium  oxide,  CaO .25 

Magnesium  oxide,  MgO 06 

Sodium  oxide,  NatO 15 

Ignition  loB8 11.37  [ 

100.18 

The  light  clay-bond  sandstone,  found  below  the  Lower  Kittanning 
clay  in  a  part  of  the  Jackson  field,  is  a  good  adjunct  to  the  clay.  It  is 
especially  valuable  for  mixing  with  the  clay  when  a  more  siliceous 
body  is  required,  thus  correcting  shrinkage,  porosity,  and  ease  of  glazing. 
It  has  good  working  qualities,  and  it  biirns  to  a  light  buflF  color.  For 
many  grades  of  ware  this  should  be  worked  with  the  clay  above.  The 
character  of  the  clay-bonded  sandstone  is  shown  by  the  following 
analysis,  furnished  by  the  Wm.  E.  Dee  Clay  Products  Company:^ 

Silica,  SiO, _ 77.08 

Alumina,  Al,0..-_ 14.62 

Ferric  oxide,  FeaOs _  1.00 

'ntanic  oxide,  TiO« 1.20 

Lime,  CaO— •_. .._ .27 

Magnesia,  MgO trace. 

Alkalies,  Na,0  and  KtO _._  1.50 

Ignition  loss-  _ _ 4.26 


99.93 


This  clay-bond  sandstone  burned  to  maturity  is  a  dense  strong 
body,  very  suitable  for  paving  brick.  It  is  also  moderately  refractory, 
as  its  final  fusion  point  is  about  3,100°  F.  When  brick  are  desired 
to  resist  the  action  of  acid  slags,  or  to  withstand  severe  abrasion  ft 
moderate  temperatures,  this  material  may  be  utilized  with  exc:Ulent 
results. 

The  Lower  Kittanning  clay  is  well  suited  for  the  manufacture  of 
stoneware,  sewer-pipe,  fire  proofing,  roofing  tile,  high-grade  face  brick, 
and  second-grade  fire  brick.  It  may  also  be  used  in  the  production 
of  terra  cotta  and  paving  block.  The  conditions  are  very  favorable 
in  Jackson  County  for  the  success  of  ceramic  plants,  and  the  industry 
should  be  encouraged.  At  present  there  are  seven  active  brick  plants 
in  the  Oak  Hill  district  which  use  the  Lower  Kittanning  clay  to  some 
extent.  However,  this  (day  with  the  associated  shales  forms  the  basis 
of  only  one  plant,  which  is  that  of  the  Diamond  Brick  Company,  located 
about  one  mile  south  of  Oak  Hill.  The  following  gcmeral  description 
of  the  plant  was  furnished  by  the  general  manager,  Joseph  J.  Jones: 

The  Diamond  Brick  Company  was  organized  on  Feb.  27,  1903.    The  materials 
used  in  the  manufacture  of  the  diflferent  grades  of  ware  are  soil,  plastic  clay,  flint  clay, 

*H.  B.  Henderson  and  W.  Stout,  The  Utilization  of  Ohio  Clay-bonded  Sandstones 
for  the  manufacture  of  Silica  Brick,  Trans.  American  Ceramic  Society,  Vol.  XVIII. 
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and  shale.  The  thickness  of  the  deposits  are  as  follows:  soil  5  feet,  plastic <2lay  14  feet, 
flint  clay  3  feet,  and  shale  10  feet.  The  total  thickness  of  all  beds  utilized  is  usually 
close  to  32  feet.  The  general  equipment  of  the  plant  is  one  150-H.  P.  Atlas  engine, 
two  125-U.  P.  Houston  boilers,  one  American  dry  pan,  one  Raymond  pug  null,  one 
American  auger  machine,  and  one  American  automatic  cutter.  The  ware  from  the 
machines  is  loaded  on  steel  cars,  about  200  of  which  are  used.  The  ware  is  dried  with 
steam  heat  in  14  tunnels  and  is  burned  in  7  down-draft  kilns  which  have  a  capacity  of 
70,000  each.  Clarion  coal  is  used  foi  fuel.  The  daily  capacity  of  the  plant  is  three 
cars  of  ware  which  is  shipped  via  the  Baltimore  &  Ohio  Southwestern  Ilaihx>ad.  The 
kinds  of  ware  made  are  hollow  brick,  fire  proofing,  fire  brick,  drain  tile,  and  face  brick. 

COAL  BED  BETWEEN  THE  TWO  BENCHES  OF  LOWER  KITTANNING  CLAY 

There  is  a  thin  coal  bed  found  between  the  two  benches  of  the 
Lower  Kittanning  clay  where  these  are  present.  This  coal  deserves  a 
passing  mention  for  the  underlying  clay  really  belongs  to  it,  and  not  to 
the  Lower  Kittanning  above.  This  thin  coal,  separating  the  two  clay 
benches,  is  quite  steady  in  the  Etna  region  in  Lawrence  County,  where 
both  clay  benches  are  well  developed^  but  it  was  only  occasionally 
seen  in  Jackson  County.  When  both  benches  of  clay  are  present,  a 
few  inches  of  coal  may  be  the  only  intervening  stratum,  or  the  coal 
with  a  few  feet  of  shale  or  sandstone  above  may  separate  them.  During 
the  swamp  period  that  began  soon  after  the  Ferriferous  limestone 
and  ore  were  laid  down,  the  conditions  were  somewhat  changeable. 
They  were  locally  favorable  first  for  the  formation  of  a  clay  bed,  followed 
by  the  deposition  of  a  thin  coal  above,  while  in  part  of  the  area  shale 
or  sand.stone  was  laid  down.  Then  the  conditions  became  more  uniform 
and  the  Lower  Kittanning  clay  and  coal  were  formed,  the  steadiness 
of  which  has  been  described  elsewhere.  The  usual  thickness  of  this 
coal  bed,  where  present,  is  from  2  to  6  inches,  although  occasionally  it 
exceeds  this,  but  the  thickness  at  no  place  where  noted  in  Jackson  County 
was  such  as  to  justify  mining  at  present.  A  measurement  taken  in 
Section  35,  north,  Milton  Township,  is  given  below  to  show  the  general 
relations  to  other  members: 

Pt.  In. 

Clay,  dark,  with  thin  coal  bands,  Oak  Hill _•_ 3  6 

Coal-.]  [    2  3 

Clay..:   Lower  Kittanning <  •__  1 

Coal_.]  [..  2 

Clay._ _ _ 4  6 

Sandstone _ _ _ 1  6 

Shale _ _ 5  9 

Coal./  [  ..  4J 

Clay__  ^  Coal  Ijed  under  discussion. __ _.^  ..  i 

CoaL.J  [  ..  9 

Clay,  part  dark.- _ _ _ 2  6 

The  coal  is  of  interest  mainly  for  its  stratigraphic  relations,  especially 
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with  regard  to  its  association  with  the  lower  bench  of  the  Low^er  Kit- 
tanning  clay. 

"lost  seam"  coal 

Near  Center  Station,  in  Lawrence  County,  there  is  a  coal  bed 
with  a  maximum  thickness  of  about  3  feet  lying  only  a  few  feet  above 
the  Lower  Kittanning  coal.  This  is  called  locally  the  "Lost  Seam*' 
coal,  for  the  area  is  very  small,  and  it  was  not  seen  elsewhere  in  the 
county.  In  local  areas  in  northern  Milton  Township,  Jackson  County, 
a  coal  bed  appears  on  the  same  horizon,  but  its  thickness,  where  exposed, 
is  only  about  1  foot.  This  bed  is  correlated  with  the  **Lcst  Seam" 
of  Lawrence  County,  mainly  on  account  of  the  respective  positions  of 
both  with  reference  to  the  Lower  Kittanning  coal.  The  stratum  de- 
notes local  swamp  conditions  following  the  deposition  of  the  regular 
bed  below.  A  section  ^vill  be  given  to  show  its  position  with  reference 
to  other  important  members.  The  measurements  taken  along  the  road 
in  the  northern  part  of  Section  2,  Milton  Township,  follow: 

Ft.         In. 

Co&l  hloa8omj  Middle  Kittanning .  ^ 1  3 

Shales,  part  sandy 15  3 

Orey  nodudar,  Red  Kidney _ i.  5 

Sandstone,  shaly 3  3 

•     Clay,  dark...  1    ^^^.^^ f    1  4 

Clay,  hght-.,/  \    1  4 

Clay  shale 2 

Coal  blossom,  "Los^  iSieaw"--_ 1  2 

Clay  shale 2  2 

Coal.-' 

Louder  Kittanning 


Clay.. 
Coal.. 


1 
1 
2 


This  bed  is  also  found  in  the  shales  above  the  Lower  Kittanning 
coal  in  the  mine  of  the  Browne  Coal  Company.  As  the  deposit  is  local 
and  thin,  where  exposed,  it  is  not  economically  important.  There  is  a 
chance,  however,  that  in  small  areas  the  bed  may  be  found  lying  so 
close  to  the  underlying  Lower  Kittanning  coal  that  it  can  be  mined 
along  with  the  latter. 

HAMDEN  ORE 

Near  old  Hamdcn  Furnace,  west  of  the  village  of  Hamden,  in  Vinton 
County,  there  are  found  deposits  of  iron  ore  which  contain  a  fair  per- 
centage of  iron,  but  which  are  characterized  by  having  an  extremely 
high  phosphorus  content;  this  far  exceeding  the  other  native  ores  of 
the  State.  Locallv  the  ore  is  known  as  the  Hamden  ore;  hence  it  is 
so  designated  in  this  report.  Although  this  bed  was  not  found  well 
marked  in  Jackson  County  there  are  in  a  few  localities  in  Milton  Town- 
ship ferruginous  deposits  which  are  at  the  same  stratigraphic  position 
as  the  Hamden  bed;  therefore,  the  member  will  be  briefly  treated  here. 

The  stratigraphic  position  of  the  Hamden  ore  is  above  the  Lower 
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Kittannmg  coal,  or  more  definitely,  at  the  base  of  the  Oak  Hill  clay. 
Both  the  upper  and  lower  surfaces  of  the  deposits  are  very  irregular, 
and  the  ore  often  replaces  a  part  of  the  clay  above.  The  ore  is  of  swamp 
origin.  The  association  of  ore  and  clay  indicates  that  it  was  laid  down 
at  the  beginning  of  the  swamp  period  that  closed  with  the  deposition 
of  the  Oak  Hill  clay.  Along  the  outcrop  the  iron  is  mainly  in  the  form 
of  hydrated  oxide;  while  under  deep  cover  it  is  combined  principally  with 
carbon  dioxide  as  the  carbonate,  which  also  indicates  swamp  deposition. 

In  the  unweathered  or  carbonate  ore  the  phosphorus  is  combined 
principally  with  lime  as  calcium  phosphate,  while  in  the  weathered  ore 
a  part  of  the  lime  is  replaced  by  iron  oxide.  The  phosphorus  content 
varies  considerably  in  dififerent  parts  of  the  bed,  being  most  concentrated 
in  the  lower  layers.  The  percentage  of  metallic  phosphorus  varies 
from  2  to  12  per  cent,  but  averages  between  4  and  6.  The  phosphorus 
pentoxide  thus  constitutes  about  one-tenth  of  the  total.  The  origin 
of  the  deposits  is  a  subject  of  interest,  but  the  discussion  will  not  be 
attempted  until  more  investigation  has  been  made. 

The  measurements  of  the  strata  obtained  on  the  land  of  the  Puritan 
Brick  Company,  in  Section  16,  Clinton  Township,  Vinton  County, 
are  as  given  below: 

Ft.  In. 

Clay,  dark,  part  flinty,  with  small,  scattered  ore  nodules,  Oak  Hill  2  6 

Ore,  Hamden _ _ 9 

Covered  interval  reported ._ _ _  2 

Coal,  Lower  Kiltanning. 

The  thickness  of  the  ore  is  reported  to  vary  from  1  to  12  feet,  and 
to  be  confined  to  a  very  small  area. 

The  ore  is  of  considerable  value  commercially,  both  for  its  iron  and 
for  its  phosphorus  content.  Through  the  kindness  of  Mr.  J.  H.  Frantz, 
of  the  Columbus  Iron  and  Steel  Company,  the  analysis  of  the  ore  was 
obtained.  The  composition  shown  by  the  average  analysis  of  29  cars 
of  ore  is  as  follows:    Percy  Daines,  analyst. 

Dry  212"        Natoral. 

Iron,  Fe 33.09  28.87 

SiHca,  SiOi 9.20  8.03 

Phosphorus,? 4.78  4.17 

Manganese,  Mn 85  .74 

Alumina,  AliOi- 8.37  7.30 

lime,  CaO 9.75  8.51 

Magnesia,  MgO .90  .79 

Ignition  loss 11.60  10.12 

Moisture ._  12.75 

This  ore  was  first  used  by  Haraden  Furnace  in  making  charcoal 
iron,  which,  owing  to  the  high  phosphorus,  was  very  brittle  and  had  a 
silvery  appearance.  At  present  a  few  furnaces  uso,  along  with  the 
Lake  ores,  small  amounts  of  the  Hamden  ore  to  increase  the  phosphorus 
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content  of  the  burden.  Used  in  this  way  it  is  more  valuable  than  the 
phosphate  rock  often  added  for  the  same  purpose.  Used  alone  the 
ore  makes  a  high  phosphorus*  iron.  Under  ordinary  conditions  prac- 
tically all  the  phosphorus  and  about  one-half  the  manganese  found 
in  the  burden  smelts  \^'ith  the  iron.  With  silicon  2  per  cent  and  carbon 
4  per  cent  the  approximate  composition  of  iron  made  from  Hamden 
ore  is  as  follows: 

Carbon,  C —    4.00 

Silicon,  Si 2.00 

Iron,  Fe —  -  81.21 

Phosphorus,  P 11.73 

Manganese,  Mn 1.06 

Total - 100.00 

The  ore  is  most  valuable  for  metallurgical  uses,  but,  as  the  amount 
available  is  small,  its  field  is  greatly  restricted. 

OAK  HILL  CLAY 

The  Oak  Hill  clay  in  the  vicinity  of  Oak  Hill  constitutes  the  basis 
of  important  fire  brick  works,  which  represent  by  far  the  most  valuable 
industry  in  Jackson  County,  depending  on  the  utilization  of  native 
raw  materials  for  its  support.  The  clay  here  has  been  worked  for 
many  years,  and  the  plants  are  very  successful,  partially  due  to  good 
management  and  partially  due  to  the  quality  of  the  material  and  to 
the  close  association  of  the  clay  and  Lower  Kittanning  coal.  The 
natural  conditions  exhibited  here  are  not  surpassed  elsewhere  in  southern 
Ohio  for  both  plastic  and  flint  clay,  and  coal  may  be  taken  from  the 
same  mine.  The  firms  enjoy  a  wide  reputation  for  the  quality  of 
their  products,  and  the  industry  has  steadily  increased  both  in  the 
number  of  plants  established  and  in  the  general  output  that  each  produces. 

Stratigraphic  Position 

In  a  general  sense  the  Oak  Hill  clay  may  be  placed  in  the  Lower 
Kittanning  coal  interval,  but  when  considered  in  a  more  critical  way 
the  bed  is  distinctly  separate  and  imrelated  to  the  coq,l  below,  except 
in  so  far  as  the  two  are  often  closely  associated  in  position.  In  local 
areas  in  the  Oak  Hill  region  the  clay  lies  directly  on  the  coal  below, 
but  passing  northward  the  members  are  usually  separated  by  a  number 
of  feet  of  shales  or  sandstones,  the  maximum  thickness  of  which,  ob- 
served by  the  writer,  was  29  feet.  The  average  interval  between  the 
two  beds  is  about  5  feet,  but  intervals  measuring  from  5  to  15  feet 
are  common.  In  fact  superimposition  of  the  beds  is  rather  the  excep- 
tion. The  Oak  Hill  clay  was  laid  down  during  a  later  swamp  period 
than  that  in  which  the  Lower  Kittanning  coal  with  its  underlying 
clay  was  deposited.     The  intervening  strata  show  that,  following  the 
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swamp  period  that  produced  the  coal,  the  sea  again  invaded  the  area 
and  through  its  action  laid  down  the  shales  and  sandstone,  the  thick- 
ness of  which  varies  from  place  to  place.  Following  this,  swamp-like 
conditions  again  existed  in  restricted  areas,  during  which  the  clay  was 
formed.  From  the  succession  of  strata  in  the  interval  from  the  Ferri- 
ferous limestone  to  the  Oak  Hill  clay,  it  appears  that  the  waters  were 
at  all  times  shallow  and  that  only  slight  advancements  or  retreats  of 
the  sea  were  necessary  to  produce  deposition  on  the  one  hand  of  clays 
and  coals,  and  on  the  other  of  shales  and  sandstones.  The  repetition 
of  coals  and  clays  in  this  part  of  the  Allegheny  is  probably  only  par- 
alleled in  the  Mercer  interval  in  the  Pottsville,  if  even  there.  The 
sections  showing*  the  relation  of  the  Oak  Hill  clay  to  other  members 
were  given  in  those  covering  the  Lower  Kittanning  interval,  so  they 
will  not  be  repeated  here.  They  illustrate  the  variable  nature  of  the 
interval  from  the  Lower  Kittanning  coal  and  also  the  unsteadiness  of 
the  bed  as  it  passes  northward  and  eastward. 

Area  of  the  Field  and  Yield 

The  area  of  the  Oak  Hill  clay  field  above  drainage  in  Jackson 
County  is  not  large  as  it  is  confined  principally  to  western  Madison 
Township,  small  areas  in  eastern  Jefferson,  central  and  western  Bloom- 
field,  and  eastern  Milton  townships.  Owing  to  the  uncertainty  of 
the  deposits  it  is  hard  to  get  a  good  estimate  of  the  total  area,  but 
probably  it  will  not  exceed  15  square  miles,  yet  this  is  amply  sufficient 
to  maintain  the  present  plants  for  many  generations  and  to  justify 
the  establishment  of  others.  The  average  thickness  of  the  deposit  is 
about  3  feet,  of  which  approximately  one-half  is  flint  clay  and  the 
remainder  plastic  clay  of  good  qualit3^  In  local  areas  the  bed  has  a 
thickness  varying  from  4  to  5  feet,  of  which  from  2  to  3  feet  is  flint 
clay.  A  deposit  3  feet  in  thickness,  counting  60  per  cent  available, 
will  yield  approximately  6,125  tons  per  acre,  or  it  will  supply  a  plant 
making  20,000  brick  per  day  for  more  than  60  working  days.  The  Oak 
Hill  clay  available  in  Jackson  County  is  thus  sufficient  for  future  needs. 

Character  of  the  Clay 

The  Oak  Hill  clay  bed  is  normally  made  up  of  flint  clay  and  plastic 
clay,  the  former  being  found  in  the  lower  part  of  the  deposits.  There 
is  no  definite  bedding  plane  separating  them,  although  the  gradation 
from  one  kind  to  the  other  usually  takes  place  in  the  space  of  a  few 
inches.  In  some  localities  there  are  a  few  inches  of  ferruginous  clay 
in  the  lower  part  of  the  flint  clay  bench,  while  with  few  exceptions 
from  3  to  6  inches  of  the  upper  part  of  the  plastic  clay  bench  is  colored 
dark  with  carbon  and  iron  compounds,  making  this  unfit  for  use.  The 
ratio  of  flint  to  plastic  clay  in  the  bed  is  quite  variable,  for,  while  the 
average  is  about  half  and  half  of  each,  some  exposures  show  but  little 
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f '/f  <i?,  \uff*\.(T  fh*'*l.*A  ^rfnpiov'j  th^f  moMine:  marhine  which  forms 
U»t'  viH''('  irorn  v/'?;y  t''ffjp<r^*d  rn'i'l.  Mafhinf^made  ware  is  often 
'lri<'J  in  »•*;,;;<  1  f\:\*'T^.^  u-.ir.jr  wiv^y^  h^^at  from  the  kiliis  or  exhaust  steam 
ff'/fn  »f>''  hoi.'-r-.  for  rnai retaining  the  temp^-rature  requiivd.  Down- 
'Jf/'ift  k»If,H  are  ii,->'d  almo-tt  ^-xHii.Hivel^'  in  the  Oak  Hill  district-  Both 
fh'-  f'irciilitr  /'jr»'l  r^'^^'taiifruiar  tyfKS  are  found.  Coal  is  the  only  fuel 
i'Ut\f\h\'*'f\f  /'iri'l  rnO'*t  of  th  m  i.s  ohtain^-d  from  the  clay  areas  worked. 
'i'h<'  pl;ffit*i  in  whi^rh  the  <)i}k  Hill  clay  is  thr-  main  raw  material  used 
at*'  /'!*•  follows: 

7h/5  AHhA  f  Jr<;  JJri^-k  Company. 

fhivm  Firo  Bri^k  Company. 

Ohio  FiriJ  Hrick  Ojmpany. 

0;ik  Hill  Fir*;  f$rir:k  and  O^al  Company. 

'ih/j  Win.  iv  J>r*T  day  PrrKjucta  Company. 

A  hrif'f  rh  «»/Tiption  of  r-ach  plant  is  given  in  the  next  few  pages. 
Th'*  njKiri  of  i\n'  Aetna  Fire  Brick  Company  follows: 

'lUt*  A^'tna    Fire  Ur'wk  <'>nnpany  wa«  incori)orated  in  1873,  at  Oak  Hill,  Ohio, 
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for  the  purpose  of  manufacturing  fire  brick  and  fire  clay  products.  The  plant  was 
built  the  same  year,  but  was  destroyed  by  fire  about  two  years  later.  It  was  rebuilt 
the  following  year. 

Up  to  this  time  the  manufacture  of  fire  brick  through  this  section  had  not  been 
attempted,  the  above  named  company  being  the  first  at  Oak  Hill,  and  among  the  first 
in  what  is  now  known  ajs  the  Southern  Ohio  district.  The  rich  beds  of  fire  day,  for 
which  this  territory  has  in  later  years  become  so  widely  known,  up  to  that  time  were 
imtouched  for  manufacturing  purposes.  The  only  brick  that  were  known  here  were 
the  common  red  brick  made  entirely  by  hand  process,  and  generally  on  the  groimd 
where  they  were  to  be  used.  This  type  of  brick  was  made  chiefly  from  soil  with  possibly 
a  little  plastic  clay  to  make  the  bond. 

Owing  to  the  excellent  quality  of  clay  used,  it  did  not  take  the  products  of  this 
first  plant  long  to  find  a  well-established  place  in  the  fire  brick  markets  of  the  country. 
In  a  short  time  the  company  was  unable  to  supply  the  demand.  As  soon  as  it  had 
been  proven  that  the  material  of  this  territory,  of  which  there  was  such  an  abundance, 
would  produce  fire  brick  of  a  superior  quaUty,  other  companies  were  organized  from 
time  to  time,  until  today  there  are  no  less  than  seven  plants  at  Oak  Hill  alone,  engaged 
in  the  manufacture  of  fire  brick  and  fire  clay  products.  Under  normal  business  con- 
ditions, they  are  all  able  to  run  up  to  their  capacity. 

The  plant  of  the  above  mentioned  company  is  located  in  the  northern  part  of 
the  town,  on  the  B.  &  0.  S.  W.  railroad,  and  occupies  about  three  acres  of  ground. 
The  company  also  owns  a  tract  of  land  situated  about  one-half  mile  southeast  of  the 
plant,  just  on  the  outskirts  of  the  town,  which  is  imderlaid  with  flint  crown  fireclay  of 
the  very  best  quality.  The  bed  which  is  from  3  to  4  feet  in  thickness,  lies  just  above 
the  coal;  hence  coal  and  clay  are  mined  from  the  same  opening.  There  is  also  from  8 
to  10  feet  of  good  plastic  clay  in  the  same  hill.  For  many  years  they  received  almost 
their  entire  clay  and  coal  supply  from  this  land,  but  for  the  last  few  years  they  have 
been  receiving  a  large  part  of  the  clay  supply  from  many  small  mines  and  gouges  in 
territory  surrounding  the  plant.  This  enables  them  to  get  a  variety  of  different  clays, 
which  are  adapted  for  different  kinds  of  work.  This  clay,  which  is  dehvered  at  the  clay 
yard  by  wagons  during  the  summer  season,  is  piled  outside  to  allow  it  to  slack  before 
it  is  used. 

The  buildings  are  all  wooden  structures.  The  main  building  has  on  the  ground 
floor  a  9-foot  dry  pan,  a  9-foot  wet  or  mud  pan,  molding  tables,  elevating  machinery; 
on  the  second  floor  sand  and  clay  bins,  and  rotary  sand  and  clay  screens.  On  this  floor 
there  is  also  a  large  store  room  for  molds  and  patterns.  To  the  east  of  the  main  build- 
ing, and  coimected  to  it,  is  the  main  dry  house  and  dry  floors.  The  main  floor  is 
60  by  130  feet,  while  there  is  also  another  floor  on  the  north  of  this,  32  by  84  feet. 

These  drying  floors  ars  heated  by  live  and  exhaust  steam,  which  circulates  through 
pipes  placed  a  few  inches  below  the  surface  of  the  floor.  During  the  day,  while  the 
machinery  is  being  driven,  only  the  exhaust  steam  is  allowed  to  pass  under  the  floor. 
This  makes  just  enough  heat  to  properly  temper  the  brick  for  pressing.  At  night  the  live 
steam  direct  from  the  boilers  goes  under  the  floor  and  furnishes  heat  enough  so  that 
the  brick  are  thoroughly  dry  by  early  morning.  The  brick  are  then  removed  from  the 
floor  and  set  in  the  kilns. 

The  engine  room  of  the  plant,  which  is  joined  to  the  main  building  on  the  west 
side,  is  32  by  42  feet.  Steam  is  furnished  for  the  engine,  pump,  and  drying  floors,  by  a 
150  horse-power  Brownell  tubular  boiler.  The  pans,  elevators,  and  other  machinery 
are  driven  by  a  100-horse-power  engine.  A  5,000  gallon  water  tank  provides  storage 
for  the  boilers.  The  water  is  supplied  from  a  well  about  100  feet  away  by  a  steam  pump, 
which  is  housed  at  the  well.  A  complete  new  engine  room  and  brick  boiler  stack  have 
been  built  within  the  last  three  years,  and  a  new  150-horse-power  boiler  waa  installed 
a  year  ago. 

This  plant  makes  only  hand-made  fire  brick,  fire  tile,  and  special  shapes,  and  has 

9--G.  B.  20. 
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a  capacity  of  about  12,000  standard  brick  per  day.  The  clay,  after  being  carefully 
selected  and  picked,  is  ground  in  the  dry  pan,  and  then  elevated  to  the  bins  on  the 
second  floor.  It  is  then  let  down  into  the  wet  pan,  where  it  is  thoroughly  mixed  and 
tempered.  The  mud  is  trucked  out  to  the  molding  tables  to  be  made  into  brick.  As 
the  brick  are  molded,  they  are  carried  out  and  laid  on  the  hot  floor  \mtil  they  become 
dry  enough  to  handle,  when  they  are  passed  through  the  represses.  After  being  pressed, 
they  are  again  laid  on  the  floor  and  allowed  to  remain  until  thoroughly  dry,  when  they 
are  ready  to  be  placed  in  the  kiln.  This  process  usually  requires  from  12  to  15  hours. 
All  regular  standard  brick  are  repressed. 

We  have  four  rectangular  down-^lraft  kilns,  which  have  an  average  capacity  of 
about  60,000  each  Coal  is  used  as  fuel  in  the  burning  process.  Storage  room  is  fur- 
nished by  a  shed  50  by  180  feet,  along  the  east  side  of  which  there  is  a  spur  track  to 
the  B.  &  O.  S  W.  raiht)ad. 

The  leading  brands  of  standard  pressed  brick,  in  descending  order,  are,  Aetna 
Steel,  Aetna  Crown,  Aetna,  and  Aetna  O.  After  over  forty  years  of  experience,  this 
company  has  learned  that  severe  tests  are  required  of  a  brick  to  withstand  not  only 
the  heat  resistance,  but  also  the  contraction,  expansion,  and  friction,  both  from  flame 
and  wear.  From  the  four  leading  brands  named  above,  brick  can  be  foimd  suitable 
for  any  of  the  following  purposes:  blast  furnaces,  open  hearth  steel  furnaces,  locomotive 
and  steamboat  fire  boxes,  smelting  furnaces,  rotary  cement  kilns,  lime,  brick,  pottery, 
and  sewer  pipe  kilns,  boiler  walls,  coke  ovens,  and  for  all  purposes  where  a  heat  and 
abrasion  test  is  required. 

The  following  report  concerning  the  plants  of  the  Ohio  Fire  Brick 
Company  and  the  Davis  Fire  Brick  Company,  which  are  under  the 
same  general  management,  was  kindly  furnished  by  the  president, 
Mr.  D.  D.  Davis: 

The  clays  used  are  the  Oak  HiU  flint  and  semi-flint,  and  the  Lower  Kittanning 
plastic.  The  flint  clay  from  the  Oak  Hill  member  is  about  3  feet  in  thickness,  while 
the  semi-flint  clay  is  from  3  to  4  feet.  The  deposit  of  Lower  Kittanning  plastic  clay 
has  a  thickness  on  our  property  of  9  feet.  These  clays  are  mined  both  by  stripping  and 
by  drifting,  but  the  main  supply  is  obtained  by  the  latter  method.  Partial  analyses  of 
the  clays  are  about  as  follows: 

Flint  Plastic 

Silica,  SiOj 54.00  59.00 

Alumina,  AlaOi 39.00  31.00 

The  composition  of  the  semi-flint  clay  is  practically  the  same  as  that  of  the  flint 
clay.  The  Lower  Kittanning  plastic  clay  is  very  low  in  iron  compounds  and  is  an  ex- 
cellent bonding  clay. 

The  general  equipment  of  the  plant  of  the  Ohio  Brick  Company  follows:  The 
buildings  for  covering  the  drying  floors  and  for  housing  the  machinery  are  constructed 
of  wood.  The  power  is  furnished  by  a  150  H.  P.  engine,  the  steam  for  which  is  gener- 
ated in  a  250  H.  P.  boiler.  The  clays  are  ground  and  tempered  in  wet  pans,  as  no  ma- 
chine-made brick  are  made.  The  mud  is  shaped  by  hand  molding  into  ware,  all  stand- 
ard shapes  of  which  are  pressed  by  hand  represses  when  at  the  proper  temperature. 
All  brick  are  dried  on  open  hot  floors,  which  are  heated  either  by  steam  or  by  air  direct 
from  coal-fired  flues.  The  ware  is  burned  in  five  down-draft  kilns  of  70,000  capacity 
each.  The  Lower  Kittanning  coal  mined  in  conjunction  with  the  clays  is  used  for 
burning  the  ware,  and  for  generating  the  steam  for  power.  The  plant  is  well  supplied 
with  storage  sheds  for  protecting  the  brick  from  weathering  influences.  The  annual 
capacity  of  the  plant  is  5,000,000  brick,  9-inch  equivalents,  per  year. 

The  above  description  applies  in  a  general  way  also  to  the  plant 
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of  the  Davis  Fire  Brick  Company,  except  that  the  latter  has  six  kilns 
of  70,000  capacity  each,  and  that  it  has  an  annual  output  of  over  6,000,000 
brick.  The  standard  brands  of  brick  are  Davis  Crown,  Davis,  and  Steel. 
The  products  manufactured  are  for  blast  furnace  linings,  hot  blast 
stoves,  steel  mills,  coke  ovens,  open  hearth  furnaces,  and  for  many 
other  general  purposes.  Both  plants  are  connected  directly  by  snatches 
to  the  Baltimore  <Sr  Ohio  Southwestern  Railroad,  and  indirectly  to  the 
lines  of  the  Detroit,  Toledo  &  Ironton  and  the  Cincinnati,  Hamilton 
&  Da3rton  Railways. 

Mr.  D.  W.  Morgan  of  the  Oak  Hill  Fire  Brick  &  Coal  Company 
furnished  the  following  brief  report  concerning  that  plant: 

The  Oak  Hill  Fire  Brick  and  Coal  Company^  of  Oak  Hill,  OhiOi  was  established 
in  the  year  1873,  for  the  purpose  of  manufacturing  high  grade  hand-made  fire  brick. 
Our  wares  are  made  principally  from  two  grades  of  clay,  viz.,  No.  1  or  flint  clay,  which 
is  deposited  in  a  bed  of  about  3  feet  in  thickness,  lying  directly  over  the  Lower  Kit- 
tanning  coal,  and  No.  2  or  plastic  clay,  which  is  deposited  in  a  bed  from  6  to  8  feet  in 
thickness,  lying  just  below  the  previously  mentioned  coal.  The  flint  clay  and  coal  are 
mined  from  the  same  opening,  which  is  a  horizontal  drift,  while  the  plastic  clay  is  mined 
by  surface  stripping.  Our  plant  is  equipped  with  a  lOO-H.  P.  engine,  125-H.  P.  boiler, 
two  dry  pans,  one  wet  pan,  and  a  seminlry  press  machine.  We  have  two  drying  floors, 
with  an  area  of  32,000  square  feet  of  surface  on  which  the  brick  are  dried  by  fire  flues 
running  the  entire  length  of  the  floors.  Our  capacity  is  20,000  hand-made  brick  per 
day.  We  have  seven  down-draft  kilns  with  a  capacity  of  about  60,000  each.  The  plant  is 
located  on  the  Baltimore  and  Ohio  Southwestern  Railroad,  which  is  our  only  shipping 
facility.  Our  storage  sheds  will  hold  1,000,000  standard  brick.  We  manufactiure  three 
brands  of  brick  which  are  designated  "O.  K.  Crown,"  "A,"  and  "H,"  respectively.  These 
brick  are  used  for  blast  furnace  linings,  hot  blast  stoves,  cupola  linings,  coke  ovens, 
boiler  settings,  lime  kilns,  rotary  cement  kilns,  brick  kilns,  etc. 

A  partial  analysis  of  the  Oak  Hill  flint  clay  follows: 

«  • 

Silica,  SiOi ._ 58.25 

Alumina,  AltOi _ 31.02 

Water,  hydroscopic 10.98 


100.25 
A  partial  analysis  of  the  plastic  or  Lower  Kittanning  clay  is  given  below: 

SUica,  SiO. 63.12 

Alumina,  Al«Oi 26.20 

The  following  report  describing  the  plant  and  mineral  resources 
of  the  Wm.  E.  Dee  Clay  Products  Company,  located  about  one  mile 
south  of  Oak  Hill,  was  furnished  the  Survey  by  the  superintendent, 
Robert  E.  Miller: 

This  property  consists  of  nearly  200  acres  of  mineral  land  containing  two  beds  of 
coal,  and  two  deposits  of  clay  which  are  different  in  character.  One  bed  is  a  flint  or 
No.  1  clay,  while  the  other  is  a  plastic  or  No.  2  clay.  The  plastic  clay  is  used  for  the 
bonding  material  in  the  manufacture  of  hand-made  first  quality  fire  brick,  while  in  the  pro- 
duction of  second  grade  fire  brick,  fire  proofing,  tile,  and  gas  fuel,  it  is  more  largely  used. 

The  deposit  of  flint  clay  is  3  feet  in  thickness,  and  the  quantity  yielded  is  6,000 
tons  per  acre.  The  bed  of  plastic  clay  is  from  15  to  20  feet  in  thickness,  and  the  quantity* 
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available  is  approximately  25,000  ions  per  acre.  These  two  beds  of  clay  and  the  3^oot 
stratum  of  Lower  Kittamiing  coal  are  in  juxtaposition,  the  coal  being  between  the  two 
clay  deposits.  In  addition  to  the  above  this  property  contains  an  8-foot  deposit  of 
limestone  known  as  the  Ferriferous  or  Hanging  Rock  bed,  and  also  a  thin  deposit  of 
iron  ore  associated  with  the  limestone.  There  are  also  20  feet  of  shale  immediately  above 
the  ore,  which  may  be  used  for  the  manufacture  of  paving  brick,  and  rough  or  smooth 
faced  building  brick.  All  of  the  above  clays,  coals,  and  shales  are  immediately  in  the 
rear  of  the  plant;  hence  the  raw  materials  are  obtained  at  a  low  cost. 

The  plant  is  equipped  with  standard  machinery,  and  the  ware  treated  according 
to  the  best  modem  practice.  The  main  building  in  which  the  machinery  is  housed  is 
constructed  of  wood  but  is  substantially  built  throughout.  All  machinery  is  erected 
on  solid  concrete  foundations.  The  line  shafting  has  no  connection  with  the  building, 
as  it  is  supported  by  independent  concrete  piers.  The  main  equipment  is  as  follows: 
one  300-H.  P.  Bass  Corliss  engine,  two  high  duty  boilers,  one  50-H.  P.  engine  of  Trot- 
line  type,  one  20-H.  P.  engine  of  same  make,  two  6-4-6  hot  and  cold  water  piunps,  one 
E.  M.  Freese  Independent  pug  mill,  one  Freese  Mammoth  brick  and  tile  machine,  one 
Horton  soft  mud  brick  machine,  one  9-foot  American  dry  pan,  one  8-foot  wet  pan,  one 
12-foot  blowing  fan,  one  10-foot  exhaust  fan,  one  American  revolving  automatic  cutting 
machine,  two  large  Eagle  represses,  one  automatic  tile  cutting  machine,  200  steel  drying 
cars,  storage  sheds,  and  other  things  necessary  to  make  it  a  very  complete  plant. 

This  factory  has  the  best  designed  and  constructed  drying  department  in  the 
state  of  Ohio.  It  is  a  three-story  fireproof  building  constructed  of  concrete  and  brick. 
This  drier,  which  is  62  by  160  feet,  has  12  tracks  for  drying  the  ware  which  is  set  on 
steel  cars.  Exhaust  steam  from  the  engine  and  waste  heat  from  the  kilns  are  used  for 
drying  the  green  ware.  No  exhaust  steam  is  allowed  to  escape  to  the  atmosphere  until 
all  of  its  available  heat  units  have  been  extracted.  After  this  is  done,  the  water  from 
condensation  is  utilized  for  feed  water  and  is  returned  to  the  boilers  at  a  temperature  of 
about  212°  F. 

The  burning  is  done  in  6  round  down-draft  kilns,  which  have  a  capacity  of  about 
70,000  each.  These  kilns  are  built  on  solid  concrete  foundations  and  have  thick  walls. 
Further  they  are  firmly  banded  with  heavy  steel. 

The  following  classes  and  grades  of  ware  are  marketed:  hollow  tile  fire  proofing, 
first  quality  fire  brick,  second  quality  fire  brick  for  general  purposes,  coke  oven  brick, 
cupola  and  foundry  ware,  blast  furnace  linings,  stove  brick,  boiler  settings,  grate  tile, 
gas  fuel  biscuits  and  pretzels,  rough  faced  building  brick,  and  paving  block.  Both  lump 
and  ground  clays  are  furnished  for  many  uses. 

The  market  for  the  entire  output  of  this  plant  is  the  Middle  West  and  South. 
The  plant  is  located  on  the  Baltimore  and  Ohio  Southwestern  Railroad.  It  has  its  own 
siding,  1,200  feet  in  length. 

RED  KIDNEY  ORE 

The  Red  Kidney  ore  deserves  only  a  passing  mention,  as  the  member 
is  seldom  present  in  Jackson  County.  Its  position  is  only  a  few  feet 
abov(*  the  Oak  Hill  clay.  The  interval  from  the  ore  to  the  Lower 
Kittanning  coal  below  varies  from  6  to  20  feet,  but  averages  about 
10  feet.  In  local  areas  in  Lawrence  and  Scioto  counties  the  bed  was 
worked  to  some  extent  during  the  days  of  the  charcoal  furnaces,  but  in 
Jackson  County,  from  surface  indications,  it  ^vas  not  so  utilised.  It 
is  a  kidney  ore,  having  a  dark  red  or  brown  color,  where  weathered 
along  the  outcrop,  and  from  general  appearances  it  is  rather  rich  in 
,  iron.     Under  heavy  cover  it  is  a  gray  carbonate  ore,  typical  of  the  coal 
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measure  deposits.     The  normal  thickness  of  the  bed  is  3  or  4  inches, 
while  the  maximum  is  about  8  inches. 

MIDDLE  KITTANNING  COAL 

The  Middle  Kittanning  coal  is  not  commercially  important  in 
Jackson  County,  although  the  bed  is  generally  present  in  the  eastern 
tier  of  townships.  The  great  bed  found  in  the  counties  north  has  thinned 
here  to  a  mere  fragment,  and  in  its  extension  southward  it  expands  again 
in  Ohio  only  along  the  Symmes  Creek  Valley  in  Gallia  County,  and 
in  the  Sheridan  region  in  Lawrence  County.  la  Jackson  and  Lawrence 
counties  the  Middle  Kittanning  coal  rates  far  below  the  Lower  Kit- 
tanning  in  importance,  and  the  materials  associated  with  the  former 
in  no  respect  compare  with  the  valuable  beds  of  clays  and  shales  occurring 
with  the  latter.  Although  thin,  the  bed  at  present  yields  a  small  amount 
of  domestic  coal,  and  in  the  future,  as  the  thicker  beds  become  exhausted, 
it  may  supply  much  needed  wants.  For  this  reason  the  bed  will  be 
traced  across  the  county. 

Stratigraphy  and  Extent 

The  Middle  Kittanning  or  No.  6  coal  is  the  next  important  coal 
in  the  ascending  scale  above  the  Lower  Kittanning  or  No.  5.  The 
interval  separating  the  two  varies  from  20  to  60  feet,  but  the  average 
is  about  39  feet,  while  that  separating  the  Middle  Kittanning  coal 
from  the  overlying  Upper  Freeport  or  No.  7  varies  from  60  to  110 
feet,  but  averages  about  80  feet.  The  Middle  Kittanning  coal  is 
separated  from  the  Lower  Freeport  or  No.  6a  coal  by  shales  and  sand- 
stones, the  average  thickness  of  which  is  about  37  feet. 

The  Middle  Kittanning  coal  is  found  at  a  few  places  in  the  eastern 
part  of  Jefferson  Township,  but,  as  the  bed  is  near  the  summits  of  the 
hills,  the  areas  are  small,  and  in  parts  of  these  the  coal  is  badly  weathered. 
The  deposit  extends  over  nearly  all  of  Madison  Township,  where  it 
has  been  worked  for  local  use  at  a  few  places.  The  bed  is  wanting 
along  the  preglacial  valley  in  western  Bloomfield  Township,  and  it  is 
confined  to  the  eastern  half  of  Milton,  but,  at  the  present  time,  in  both 
of  these  townships,  the  bed  is  not  regularly  mined,  even  lor  domestic 
use. 

Jefferson  Township. — Small  areas  of  Middle  Kittanning  coal  are 
found  in  Sections  24,  25,  34,  and  36,  of  Jefiferson  Township.  In  Section 
36,  near  the  old  stack  of  Cambria  Furnace,  the  upper  part  of  a  section 
measured  shows  the  following  strata: 

Ft.  In. 

CosAy  Middle  Kittannhig 1  8 

Clay _ 1 

Shale,  part  sandy _ _ 14 

Sandstone,  massive,  irregular - _ __       5 

Shale.. 3 
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Ft.         In. 

Clay  shale  with  ore  nodules _ 2 

Sandstone 3 

Sandstone,  shaly 1 

Sandstone,  massive _ 9 

Shale _ 2 

Clay,  part  flinty,  OoJfc  £ri// 1  4 

Coal,.]  f  1  2 

Clay.- >  Lower  KiUanning ^ « ^  1  6 

Coal..  J  [..  6 

Madison  Township. — The  area  of  Middle  Kittamiing  coal  in 
Madison  Township  is  large  for  the  bed,  although  found  near  the  sum- 
mits of  the  hills  in  the  western  tier  of  sections  dips,  so  that  it  is  at  or 
near  drainage  along  the  eastern  boundary.  It  is  present  in  every 
section;  however  the  areas  in  a  few  sections  are  very  small.  Its  extent 
and  relations  to  other  beds  will  now  be  treated  in  a  more  specific  way. 
In  Section  6,  south,  the  bed  thickens  somewhat  and  is  mined  for  local 
use  on  lands  of  Margaret  Hopkins,  Evan  Reese,  and  Margaret  Evans. 
The  coal  in  this  locality  is  ^•eported  to  vary  from  1  foot  8  inches  to  2 
feet  in  thickness  and  to  be  of  very  good  quality,  as  it  is  free  from  part- 
ings or  slate-bands. 

On  land  of  William  D.  Morgan,  Section  31,  the  Middle  Kittanning 
coal  is  worked  to  some  extent  for  house  use.  A  composite  section 
taken  there  follows: 

Ft.         In. 

Coalf  Middle  Kittanning. 2 

Clay  shale _ _ 1  6 

Sandstone,  shaly 9 

Sandstone,  with  large  ferruginous  concretions. 2  6 

Shale,  sandy 1  6 

Sandstone 8 

Shale...- 8 

Coal  stain. 

Clay,  dark,  plastic i _ 2 

Sandstone 5 

Shale _ 3  6 

Clay,  Oak  HiU _ 2 

CoaL.l 

Lower  Kittanning , 


Clay.. 
Coal.. 


6 
4 
7 


In  Section  5,  south,  the  Middle  Kittanning  coal,  judging  from 
surface  exposures,  is  about  2  feet  in  thickness,  while  in  local  areas  in 
Section  32  it  measures  about  3  feet.  In  this  locality  the  lower  bench 
of  coal  is  from  1  foot  8  inches  to  2  feet  2  inches  in  thickness,  while  the 
upper  bench,  when  present,  adds  about  1  foot  to  this  volume.  This 
coal  was  formerly  mined  for  railroad  shipment  by  the  Comet  Coal 
Company,  but  the  territory  is  not  exhausted.  House  coal  has  also 
been  mined  at  a  few  places.     The  character  of  the  deposit  in  Section 
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4,  south,  is  shown  by  the  following  record  made  just  west  of  Sardis 
Church  at  a  mine  on  the  land  of  Thomas  Davis:  p^      j^^ 

Shale,  "draw  slate" 2 

Coa},  Middle  KUtanning 1        11 

Clay  and  bone  coali  often  wanting 2 

The  Middle  Kittaiining  coal  is  also  mined,  but  by  stripping,  on  the 
farm  of  John  McCulgan  in  th€  same  section.  He  reports  the  coal  to 
have  an  average  measurement  also  of  about  1  foot  11  inches.  In 
Section  33,  domestic  coal  is  mined  by  drifting  on  the  property  of  Smith 
Landrum,  where  the  measurements  of  the  bed  practically  duplicate 
those  shown  above.  In  Section  3,  south,  the  upper  bench  of  coal  is 
often  present,  but  as  a  general  thing  it  is  an  impure  cannel  coal  of 
little  value.  The  structure  of  the  bed  noted  at  a  mine  on  the  farm 
of  J.  F.  Morgan  is  recorded  below:  ^       j^ 

Shale,  black,  tough _ _ 2 

Coal,  cannel,  impure. 

Middle  Kiiianning. 


Clay 

Coal,  good 

Clay 1 


1  3 

2 

1         10 


In  places  in  the  mine  the  lower  coal  bench  has  a  thickness  of  2  feet. 
In  Section  34,  the  Middle  Kittanning  coal  has  been  mined  for  many 
years  to  supply  local  domestic  wants.  In  parts  of  the  area  both  coal 
benches  are  pros?nt,  and  in  this  case  the  deposit  measures  from  3  to  4 
feet  in  thickness.  The  lower  coal  bench  is  usually  from  1  to  2  feet 
in  thickness,  and  is  of  good  quality.  The  following  record  obtained 
at  a  mine  on  the  farm  of  W.  E.  Davis,  shows  the  development  where 
both  coal  benches  are  present: 

Pt.  In. 

Shale _. 1  6 

Coal.  -  1  [21 

Clay..?  Middle  Kittanning ._ _ '   _.  1 

Coal..  J  [.,         10 

Clay _ 1 

The  structure  of  the  deposit  shown  in  the  above  record  was  also 
seen  at  one  mine  on  the  property  of  John  T.  Williams,  while  at  another 
opening  near  by  only  the  lower  coal  bench  was  present,  and  it  has  a  thick- 
ness of  1  foot  5  inches.  In  sections  35  and  2,  south,  the  deposit  is 
quite  steady,  but  the  upper  coal  bench  is  seldom  present.  However,  in 
the  latter  section  on  the  property  of  D.  W.  Williams,  the  upper  coal 
bench  is  found.  The  deposit  is  mined  here  for  local  use.  A  record 
taken  follows : 


Coal,  bony_._ 

Coal,  good...      Middle  Killannini, 

Clay  shale 

Coal,  good... 

Clav.  siliceous ...     2 


Ft.  In. 

4 
1  4 

1 
1  8 


Ft. 

In 

1 

11 

1 

«>  «« 

1 

^  . 

1 
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In  this  locality  the  parting  between  the  two  coal  benches  varies 
in  thickness  from  1  inch  to  2  feet,  while  the  upper  coal  bench  is  also 
subject  to  variations  in  thickness.  The  deposit  is  below  drainage  in 
Section  1,  south.  Coal  has  been  mined  for  many  years  by  drifting 
and  also  by  stripping  in  Section  36,  on  the  farms  of  Isaac  Alban,  J.  A. 
M.  Jones,  and  Jonathan  Alban.  The  lower  bench  of  coal  varies 
from  1  to  2  feet  in  thickness,  but  averages  about  1  foot  10  inches.  The 
upper  be-nch  of  the  Middle  Kittanning  coal  in  this  vicinity  is  seldom 
present.  Near  the  mouth  of  a  mine  on  the  land  of  J.  A.  M.  Jones 
the  following  record  was  obtained: 

CoaL. 

Clay.  -  }  Middle  Kittanning. 

CoaL- 

Clay.. 

In  this  locality  the  Lower  Freeport  coal  is  often  separated  from 
the  Middle  Kittanning  bed  by  a  short  interval  as  showTi  by  the  fol- 
lowing measurements  taken  along  the  road  in  the  southeastern  corner 
of  the  section.  „^       . 

rX.  in. 

Coal,  bony---  ]  [  ..  6 

Clay '  Lower  Freeport _ -j  _.  2 

Coal,  good-..  J  X  [    1        1(Z 

Clay,  siliceous 1 

Shale . 9 

Sandstone,  shaly 3 

Coalf  Middle  Kittanning 1         10 

In  sections  24  and  25,  the  Middle  Kittanning  coal  is  represented 
by  the  lower  bench  which  has  a  thickness  of  nearly  2  feet.  West  of 
the  village  of  Centerville,  on  the  farm  of  John  O.  Williams,  the  fol- 
lowing measurements  were  obtained  in  a  drift  mine  which  supplies  a 
part  of  the  local  fuel  needs:  p^       j^^ 

Shale 6 

Coal,  good- _1  Middle  Kittanning (  ^         "; 

Coal,  bony— J  \..  2 

Clay,  siliceous - 3 

The  Middle  Kittanning  coal  is  usually  thin  in  most  of  sections  22, 
23,  and  26,  but  in  local  areas  it  thickens  to  about  2  feet. 

The  Middle  Kittanning  coal  has  been  mined  in  a  small  way  on  the 
high  knobs  at  several  places  in  Section  21.  The  bed  is  reported  to 
be  from  1  foot  6  inches  to  2  f(»et  in  thickness.  The  coal  areas  are  small 
in  sections  20  and  29,  but  the  bed  is  quite  steady  although  generally  thin. 
In  Section  30,  on  the  land  of  Samuel  Smith,  the  bed  is  mined  by  strip- 
ping for  local  use,  and  the  structure  shown  is  as  follows: 

Ft.  In. 

Clay  shale,  dark --  2 

Coal,  Middle  Kittanning _ 1  9 

Clay - - - 1 
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In  Section  30,  at  the  mine  of  the^Davis  Fire  Brick  Company,  the 
following  measurements  were  taken: 

Ft.         In. 

Coal,  Mictdle  iJCi^nmn^,  reported  thickness 1  8 

Covered - 16 

Sandstone,  shaly 1 6 

Shale 4 

Sandstone,  shaly 6 

Shale 2 

Coal,  bony _ 3 

Clay  shale _ _     ..  2 

CoftI,  bony _ 3 

6 
8 


\^uqii,  uuuy . , 

Clay,  plastic.. i^^.^^ f  2 

Clay,  flint /  \  1 


At  the  mines  of  the  Ohio  Fire  Brick  Company,  in  Section  19,  the 
Middle  Kittanning  coal  is  reported  by  the  mine  foreman,  Mr.  George 
Sharp,  to  reach  3  feet  in  thickness  in  local  areas.  The  section  meas- 
ured and  reported  is  as  follows: 

Ff,  In. 

Coalf  Middle  Kittanning _ 3 

Clay _ 1 

Shale 20 

Sandstone 5 

Ore,  kidney _ _ _ _ 3 

Clay,  Oak  HiU 3 

The  Middle  Kittanning  coal  is  wanting  in  Section  7,  and  it  is  con- 
fined to  small  areas  on  a  few  of  the  high  hills  in  sections  3,  4,  5,  6,  8,  9^ 
17,  and  18.  Although  the  bed  is  generally  thin  on  these  ridges,  it  is 
rather  steady,  but  it  has  not  been  worked  for  local  use.  In  sections  10,. 
15,  and  16  the  coal  is  thin,  and  in  places  it  is  replaced  by  thick  sand- 
stones.  The  best  development  of  the  bed  observed  in  sections  11  and 
14  is  shoTVTi  in  the  following  record  obtained  on  the  land  of  David  T. 
Davis: 

Ft.  In. 

Shale,  with  sandstone  layers _ 6 

Coal,  cannel,  bony.  ]  [  . .  8 

Middle  Kittanning \    1  8 


Coal,  good 

Coal,  bony 

Clay,  siliceous 2 


2 


The  Middle  Kittanning  coal  is  usually  poorly  represented  in  sec- 
tions 12  and  13,  but  the  Lower  Freeport  coal  in  restricted  areas  has 
good  volxmie.  The  following  section  of  the  rocks  obtained  on  the 
farm  of  Howard  Evans  shows  the  interval  separating  the  two  beds: 

Ft.  In. 

Coal,  Lower  Freeport 1        10 

Clay 3 

Covered _ 18 

Sandstone.. J  4 
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Ft.         In. 

Shale 1  6 

CoaXf  Middle  Kittanning _  8    • 

No  coal  of  value  was  found  on  this  horizon  in  sections  1  and  2. 

Bloomfield  Township. —  The  Middle  Kittanning  coal  is  rather 
persistent  in  most  of  Bloomfield  Township,  but  the  bed  seldom  has 
suflScient  volume  to  justify  its  mining  by  drifting  at  present.  It  seldom 
exceeds  2  feet  in  thickness,  while  it  has  an  average  measurement  much 
below  this.  In  some  localities  the  coal  is  replaced  by  thick  sandstones. 
Since  the  deposit  is  rather  unimportant  its  extent  and  stratigraphy 
will  be  hurriedly  treated. 

Owing  to  the  rise  of  the  rocks  to  the  west  the  Middle  Kittanning 
coal  passes  above  the  summits  of  the  hills  in  sections  5,  6,  7,  8,  18,  19, 
and  30.  The  areas  are  small  and  the  coal  poorly  developed  in  sections 
4,  9,  16,  17,  20,  21,  29,  and  31.  From  conditions  observed  along  its 
outcrop  the  Middle  Kittanning  coal  seldom  reaches  2  feet  in  thickness 
in  sections  26,  27,  28,  33,  34,  and  35,  while  more  often  it  is  represented 
by  bony  shales  with  thin  coal  bands.  It  is  present  near  drainage  level 
along  the  headwaters  of  Keeton  Run  in  small  areas  in  sections  24,  25, 
and  36,  where  the  thickness  of  the  deposit  is  reported  to  vary  from  1 
foot  4  inches  to  3  feet,  but  to  be  irregular,  as  the  bed  is  replaced  locally 
by  massive  sandstones.  The  coal  is  thin  and  unimportant  in  sections 
12,  13,  14,  15,  and  24,  for  it  seldom  reaches  a  thickness  of  2  feet. 

In  local  areas  in  the  northern  part  of  Bloomfield  Township  the 
Middle  Kittanning  coal  is  replaced  by  massive  sandstones.  This 
condition  is  found  in  sections  1,  2,  3,  10,  and  11.  The  following  measure- 
ments of  the  rocks  on  land  of  the  Superior  Colliery  Company,  in  Section 
3,  illustrate  this  point: 

Ft.         In. 

Sandstone,  lower  part  conglomeratic _ _ 65 

Ck)al_.|  [    1  5 

Clay '  Lower  Kittanning - <  __  1 

Coal.- J  [_.  6 

Clay -- 11 

Milton  Township. —  In  Milton  Township  the  Middle  Kittanning 
coal  is  confined  to  the  eastern  half  of  the  area.  The  bed  is  generally 
thin,  and  in  parts  of  the  region  it  is  replaced  by  sandstone.  The  coal 
is  seldom  present  in  sections  26,  27,  28,  33,  34,  35,  and  36,  for  here 
its  place  is  taken  by  the  massive  sandstone  found  above  the  Lower 
Kittanning  coal,  and  measuring  often  from  60  to  100  feet.  Along  the 
road  in  the  central  part  of  Section  14  the  coal  was  exposed  and  the 
following  measurements  taken: 

Ft.         In. 

Coal  hloeaom,  Middle  Kittanning _ 1 

Shaly  sandstone  and  covered _ 33 

Clay,  part  flint,  OaJb  FOL _ _ 3 
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The  Middle  Kittanning  with  the  two  Freeports,  the  Lower  Kit- 
tanning,  and  the  Clarion  coals,  were  exposed  along  the  roadside  that 
leads  from  Rich  Run  to  the  point  southeast  in  Section  13.  The  rocks 
measured  from  the  head  of  Rich  Run  to  the  ridge  south  in  Section  12 
are  as  given  below: 

Ft.         In. 

Coal  hloesom,  Upper  Freeport _ _ 1 

Covered 14 

Sandstone 6 

Covered _ 42 

Shale,  sandstone  and  covered - .-     21 

Coal  bloeaom,  Middle  Kittanning *-_       1 

Clay 2 

Shale  and  covered- - _ w 9 

Sandstone,  shaly 7 

Clay,  part  flint,  Oak  Hill 3-       .. 

Shale- 16 

2  4 

1 
3 

In  Section  11  the  Middle  Kittanning  coal  is  exposed  along  the 
road  that  leads  from  Rich  Run  to  the  Union  School  on  the  ridge  north. 
The  bed  measured  1  foot  4  inches  in  thickness,  and  this  probably  repre- 
sents about  the  normal  volume  for  the  area.  Along  the  road  in  Section 
2  the  following  strata  were  exposed  for  measurement: 

Ft.  In. 

Cool  hlosaom.  Middle  Kittanning 1  3 

Shale,  part  sandy _ 16  5 

Ore,  nodui&Tf  Red  Kidney .^ 5 

Sandstone,  shaly _ 3  3 

^J^y'  ;!"^, I  Oak  HiU (  1  ^ 

Clay,  light /  \  1  4 

Clay  shale _ 2 

Coal  blossom,  I^«^  iSeam _ ._       1 

Clay  shale _ 2  2 

Coal..]  r   2  1 

Clay.- >  Lower  Kittanning _ <   ._  1 

CoaL.j  [..  2 

Under  cover  in  this  locality  the  Middle  Kittanning  coal  is  reported 
to  reach  1  foot  8  inches  in  thickness,  and  to  be  of  excellent  quality. 

The  Middle  Kittanning  coal  was  well  exposed  for  measurement 
where  sVipped  for  local  use  along  the  ridge  road  north  of  Lincoln  School, 
in  Section  35,  north.  The  upper  part  of  the  section  obtained  here 
follows: 

Ft.         In. 

Coal  bloeaomf  Lower  Freeport 6 

Covered 17  6 

Sandstone,  part  shaly 29 

Shale  and  covered 5 

Co^f  Middle  Kittanning 1  4 
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The  bed  is  found  near  the  summit  of  the  main  ridge  in  Section  34, 
north,  but  as  the  cover  is  shallow  the  coal  is  badly  weathered  and  of 
little  value.  From  surface  indications  the  thickness  of  the  bed  in  this 
locality  is  somewhat  above  the  average. 

Economic  Value 

The  average  thickness  of  the  Middle  Kittanning  coal  in  Jackson 
County,  from  the  exposures  observed,  is  1  foot  10  inches,  but,  as  this 
estimate  was  obtained  largely  from  surface  and  shallow  mine  measure- 
ments, the  thickness  imder  deep  cover  may  exceed  this  slightly.  How- 
ever, it  is  not  probable  that  it  will  exceed  2  feet.  In  local  areas  in  the 
field  the  bed  ranges  in  thickness  from  1  foot  8  inches  to  2  feet  6  inches, 
but  in  other  parts  it  thins  to  less  than  1  foot,  while  at  other  places  in 
northern  Bloomfield  and  southern  Milton  the  deposit  is  often  completely 
replaced  by  sandstone.  One  point  in  its  favor  is  that,  with  few  excep- 
tions, the  member  is  made  up  of  one  coal  bench  only,  consequently 
the  coal  yielded  is  quite  free  from  deleterious  clay  and  shale  materials. 
Some  nodules  of  pyrite  or  marcasite  are  present,  but  this  is  not  sufficient 
in  amount  to  impair  its  value  for  most  uses.  The  coal  is  rather  hard, 
and  usually  mines  in  blocks  for  the  bed,  especially  under  shallow  cover, 
is  regularly  jointed.  The  associated  clay  must  be  given  a  low  rating, 
for  in  quality  it  is  inferior  to  that  of  the  Lower  Kittanning  or  the  Mercer 
below.  It  is  usually  siliceous  and  ferruginous,  thus  suitable  only  for 
low  grades  of  ceramic  ware.  The  bed  is  generally  thin  also;  hence  it 
offers  but  little  inducement  for  working  the  clay  along  with  the  coal. 
The  character  of  the  roof  is  somewhat  variable,  but  in  the  main  it  is 
satisfactory  for  mining.  The  material  most  generally  found  above 
the  coal  is  a  siliceous  shale  having  good  strength,  but  in  local  areas  a 
foot  or  two  of  this,  lying  next  to  the  coal,  is  replaced  by  soft  clay  shale, 
which  soon  loosens  and  falls,  owing  to  the  action  of  percolating  waters, 
while  in  other  places  the  shale  may  be  completely  replaced  by  sandstone, 
the  massive  character  of  which  insures  a  stable  roof. 

The  total  area  of  Middle  Kittanning  coal  in  Jackson  County  is 
approximately  35  square  miles.  After  the  areas  of  crop  coal,  wants, 
and  impure  coal  are  subtracted,  the  total  field  in  which  the  deposit 
has  a  mean  thickness  of  1  foot  10  inches  is  estimated  to  be  in  the  neighbor- 
hood of  15  square  miles.  Counting  60  per  cent  available  in  mining, 
the  deposit  will  yield  about  1,000  tons  of  fuel  per  acre. 

The  coal  belonging  to  the  highly  volatile  bituminous  variety, 
has  a  good  bright  luster,  is  rather  firm,  and  is  seldom  slaty  in  character. 
It  is  free  burning,  non-coking,  and  not  especially  sooty,  while  the  ash 
clinkers  only  under  severe  heat  treatment.  No  analysis  of  the  coal 
was  obtained,  but  from  general  appearances  it  should  compare  favorabJy 
with  the  best  grades  of  that  found  in  the  counties  to  the  north.     The 
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chief  value  of  the  Middle  Kittanning  coal  in  Jackson  County  is  that 
the  bed  may  be  drawn  upon  for  a  small  supply  of  local  fuel. 

LOWER  FREEPORT  COAL 

The  Lower  Freeport  coal  marks  the  next  well  recognized  horizon 
above  the  Middle  Kittanning  coal,  yet  in  Jackson  County  it  deserves 
only  a  passing  mention  for  it  adds  practically  nothing  at  present  to  the 
mineral  wealth  of  the  county.  The  bed  is  rather  steady,  especially 
where  shales  prevail  in  the  interval,  yet  the  thickness  seldom  expands 
suflBciently  for  mining  even  for  local  uses.  As  the  stratum  passes 
southward  from  Jackson  to  Lawrence  County,  the  general  features  of 
the  member  are  much  the  same  imtil  it  approaches  the  Ohio  River, 
where  in  one  locality  the  volume  increases,  and  the  bed  is  mined  and 
locally  known  as  the  Hatcher  coal.  Yet  in  a  few  restricted  areas  in 
Madison  Township  the  bed  thickens,  and  it  is  mined  for  a  part  of  the 
local  fuel  supply. 

Stratigraphy  and  Extent 

The  Lower  Freeport  coal  is  folmd  usually  about  midway  in  the 
interval  from  the  Middle  Kittanning  to  the  Upper  Freeport  coal,  or 
on  the  average  about  35  or  40  feet  from  these  beds,  yet  the  maximum 
and  minimum  variations  greatly  exceed  these  figures.  Since  the  mem- 
ber is  of  but  little  importance  except  stratigraphically  only  a  few  sec- 
tions showing  its  position  will  be  given. 

Madison  Township. — The  Lower  Freeport  coal  in  Jackson  County 
is  mined  only  in  a  desultory  way  in  a  few  restricted  areas  in  Madison 
Township.  In  the  vicinity  of  the  village  of  Centerville,  small  patches 
of  coal  in  which  the  volume  reaches  2  feet  or  more  are  found.  In  this 
locality  the  Lower  Freeport  coal  lies  rather  close  to  the  underlying 
Middle  Kittanning  member,  as  the  interval  separating  them  is  usually 
from  15  to  25  feet.  The  following  record  taken  along  the  road  in  the 
southeastern  part  of  Section  36,  Madison  Township,  shows  the  position 
of  the  Lower  Freeport  coal  with  regard  to  the  Middle  Kittanning  bed: 


Coal,  bony 

Clay 

Coal,  good 


Ft.         In. 


6 

Lower  Freeport .{  ..  2 

1         10 

Clay 1        .. 

Shale _      9 

Sandstone,  shaly 3 

CodXy  Middle  KiUanning _ 2 

The  Lower  Freeport  coal  has  been  mined  on  the  above  property 
and  also  on  that  of  Thomas  T.  Richard,  who  reports  the  bed  to  be 
about  4  feet  in  thickness,  but  to  have  small  extent.  The  coal  in  this 
locality  is  overlain  by  a  massive  sandstone  which  often  replaces  the 
coal  stratum.     This  coal  was  mined  in  a  small  way  in  Section  12,  on 


^ 


270  GEOLOGY   OF  BOUTHEltN   OHIO 

the  property  of  John  S.  Evans,  who  reports  the  structure  of  the  deposit 
to  be  as  follows: 

Ft.         In. 


^^ \  Lower  Freeport..: /  ^ 


Ck>aly  cannel 


6 


The  areas,  however,  in  which  the  deposit  has  good  thickness  are 
very  local.  This  member  has  also  been  worked  in  a  small  way  in  the 
vicinity  of  the  Smoky  Hollow  School  in  sections  1  and  2.  The  record 
obtained  on  the  farm  of  David  J.  Edwards  is  given  below: 

Ft.  In. 

Coalf  Lower  Preeparl 2 

Clay _ 1 

Bloomfield  Township. —  The  Lower  Freeport  coal  was  not  found 
in  good  development  in  Bloomfield  Township,  although  the  bed  is 
usually  present  in  the  southern  part  of  the  area.  In  the  central  part 
of  the  township,  the  coal  was  seldom  observed  as  it  is  replaced  by  thick 
sandstones.  From  measurements  taken  its  position  in  Bloomfield 
Township  is  about  35  feet  above  the  Middle  Kittanning  coal. 

Milton  Township. —  The  Lower  Freeport  coal  is  rather  steady  in 
eastern  Milton  Township,  but  the  coal  is  usually  too  thin  to  be  mined 
at  present  except  by  stripping  where  the  cover  is  shallow.  A  few 
records  will  be  given  in  order  to  show  the  relation  of  the  Lower  Free- 
port  coal  to  other  members*  The  rocks  exposed  along  the  road  that 
leads  from  Buckeye  Furnace  to  the  ridge  east  in  Section  25,  Milton 
Township,  are  shown  in  the  following  measurements: 

Ft.         In. 

Coal,  Loiver  Freeport 1  3 

Clay  shale _ 1  9 

Sandstone,  massive ->    37 

Coskl  bloeaom,  Middle  Kittanning __ 2 

Along  the  road  in  the  northwestern  part  of  Section  13  the  following 
strata  were  measured : 

Ft.         In. 

Coal  blossom,  Lower  Freeport 1 

Shale  and  covered - 21 

Sandstone,  shaly 10 

Shale  and  covered  __ 11 

Coal  hloasonif  Middle  Kiitanning 1 

The  maximum  thickness  of  Lower  Freeport  coal  observed  in  Milton 
Township,  was  that  exposed  along  the  road  that  leads  from  Lincoln 
Furnace  to  the  ridge,  in  the  southwestern  part  of  Section  36,  north. 
The  record  obtained  here  follows: 

Ft.         In. 

Coal  blossom,  [/pper  Freeport -. _ _.       1 

Shale 3 

Ore.... 4 

Shale,  gray 6  8 


I 
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Ft.         In. 

limestone,  nodular 1 

Shale,  soft.- 3 

Shale  and  sandstone 9 

Coal,  good,  Lower  Freepori _ 1  8 

Economic  Value 

The  Lower  Freeport  coal  is  usually  too  thin  for  important  mining, 
but  small  amounts  may  be  obtained  by  stripping  along  the  outcrop  or 
where  the  cover  is  shallow.  The  clay  associated  with  the  coal  is  not 
of  special  value,  but  this  and  the  shales  above  may  be  used  in  the  manu- 
facture of  ceramic  ware.  The  xjoal  is  of  good  quality,much  resembling 
the  Middle  Kittanning  below  in  general  properties.  At  present  the 
bed  is  of  more  interest  for  its  stratigraphic  relations  than  for  its  eco- 
nomic value. 

UPPER  FEEEPORT,  WATERLOO,  OR  NO.  7  COAL 

The  Upper  Freeport  or  No.  7  coal  which  marks  the  top  of  the 
Allegheny  formation,  and  which  is  one  of  the  important  beds  in  the 
counties  north,  is  found  well  towards  the  summits  of  the  high  hills 
and  ridges  along  the  eastern  margin  of  Jackison  County,  but  the  areas 
of  available  coal  are  too  small  and  scattered  to  form  the  basis  of  any 
considerable  mining  industry.  The  characteristic  unsteadiness  of  the 
bed  illustrated  in  the  Waterloo  field  in  Lawrence  County,  is  also  indi- 
cated by  the  surface  exposures  noted  in  Jackson  County,  for  while  in  * 
one  hill  the  blossom  may  be  several  feet  in  thickness,  in  the  next  it  may 
be  only  a  smut  streak.  Moreover,  in  some  localities  the  coal  is  com- 
pletely replaced  by  sandstone.  Owing  to  the  decaying  influence  of 
shallow  cover  and  to  the  unsteadiness  of  the  bed  the  total  area  in  which 
soimd  fuel  may  be  obtained  is  small.  The  Upper  Freeport  coal  will 
be  traced  somewhat  carefully  across  the  county  for  this  marks  the 
contact  of  the  Allegheny  formation  with  the  Conemaugh  above. 

Stratigraphy  and  Extent 

The  Upper  Freeport  Coal  Horizon  is  present  in  Madison,  Bloom- 
field,  and  Milton  townships.  But  few  pockets  of  coal  were  found, 
although  the  clay  is  somewhat  persistent.  The  member  will  be  traced 
in  more  detail  in  the  next  few  pages. 

Madison  Township. — The  horizon  of  the  Upper  Freeport  coal  in 
Madison  Township  extends  along  the  high  knobs  and  ridges  from  the 
Cincinnati,  Hamilton  &  Dayton  Railway  to  the  eastern  boundary  of 
the  township.  The  coal  bed  is  seldom  represented  by  more  than  a 
few  inches  of  coal,  while  along  much  of  the  outcrop  the  position  of  the 
member  is  marked  only  by  a  bed  of  siliceous  clay.  However,  in  one 
locality  northwest  of  the  village  of  Centerpoint,  a  small  pocket  of  coal 
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is  present,   which   has  excellent  volume.     The   record  reported   and 
measured  on  the  land  of  Evie  Jones,  in  Section  1,  south,  is  given  below: 


Pt.         In. 

Coal ]  [..        10 

Shale >  Upper  Freeport,  reported i   1  6 

Coal...-..)  [  5 

Covered 3 

Sandstone 5 

Shale.— 5 

Coal 7 

Clay 2 

Shale  with  limestone  nodules 4 

Covered 50 

Coal,  Middle  Kittanning 2 

No  coal  of  value  was  found  on  the  Upper  Freeport  horizon  else- 
where in  Madison  Township. 

Bloomfield  Township. —  In  Bloomfield  Township  the  horizon  of 
the  Upper  Freeport  coal  is  confined  mainly  to  areas  on  the  high  ridges 
south  of  Dickason  Rim,  and  east  of  the  Cincinnati,  Hamilton  &  Dayton 
Railway,  and  to  small  areas  near  the  summits  of  the  hills  east  of  Little 
Raccoon  Creek.  Coal  of  value  was  f  oimd  only  in  the  latter  area,  while  the 
extent  of  the  bed  here  is  very  local.  There  are  small  areas  of  Upper 
Freeport  coal  on  the  main  ridge  in  the  central  part  of  Section  12,  and  in 
the  southeastern  part  of  Section  1.  In  the  latter  there  is  also  an  isolated 
patch  near  the  central  part.  East  of  this  in  Gallia  County  the  Upper 
Freeport  coal  is  mined  in  a  small  way  for  domestic  use.  The  measure- 
ment taken  in  a  mine  near  the  residence  of  W.  F.  White,  in  Section  7, 
Huntington  Township,  Gallia  County,  is  here  given,  as  it  shows  the 
general  character  of  the  bed  in  this  locality: 

°  Ft.         In. 

Coal,  Upper  Freeport,  measured  near  the  mouth  of  a  mine _      4  2 

Covered 4 

Sandstone,  massive,  soft 102 

Covered 5 

Coal  blossom,  Middle  Kitianning 1 

The  member  is  also  due  on  the  high  hill  in  the  northwestern  part  of 
Section  11. 

Milton  Township. —  In  Milton  Township  the  Upper  Freeport  coal 
is  confined  to  the  two  eastern  tiers  of  sections,  and  in  these  only  the  main 
ridges  have  sufficient  elevation  to  carry  the  bed.  In  sections  36  and 
25  small  areas  are  found  on  the  main  ridges,  but  the  cover  generally 
is  shallow.  To  the  east  of  this  in  Vinton  County,  near  the  Cooney 
School,  the  bed  has  excellent  volume,  as  is  shown  by  the  following 
section  taken  at  a  mine  on  land  of  Thomas  Sheen,  in  Section  32,  Wilkes- 
ville  Township,  Vinton  County:  p^       j^^ 

Coal,  Upper  Freeport 4  7 

Clay 1 
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The  bed  here  is  reported  to  have  a  maximum  thickness  of  6  feet.  The 
blossom  of  the  Upper  Freeport  coal  is  foimd  with  only  a  few  feet  of 
cover  above  it  on  four  knobs  on  the  main  ridge  in  Section  26.  In 
sections  13  and  24  the  bed  is  quite  persistent,  but  generally  thin. 
From  Section  13  the  Upper  Freeport  coal  extends  westward  into  Sec- 
tion 14,  but  the  horizon  soon  passes  above  the  hilltops.  In  Section  12 
th^  cover  is  quite  thick,  but  from  surface  indications  the  coal  is  gener- 
ally thin. 

Near  the  Union  School,  in  Section  11,  there  is  a  heavy  blossom 
of  Upper  Freeport  coal  exposed  along  the  road,  but  the  cover  is  shallow. 
The  following  measurements  were  made  at  this  place: 

Ft.         In. 

Coal  hlo88om,  Upper  Freeport-. _ 5 

Clay 1 1 

From  Union  School  the  bed  extends,  with  some  wants,  along  the 
main  ridge  northward  and  eastward  across  sections  2  and  11.  A  record 
taken  along  the  road  in  the  northern  paH  of  Section  2  is  as  given  below: 

Ft.  In. 

Sandstone,  soft,  Mahoning _ 20 

Coal  blossom,  r/pper  Frc«por^ 1 

In  Section  36,  north,  the  Upper  Freeport  coal  is  present  on  the 
ridges  both  north  and  south  of  Mulga  Run,  but  the  bed,  from  surface 
indications,  is  generally  thin.  It  was  not  found  west  of  this  in  the 
northern  tier  of  sections  in  Milton  Township,  but  a  few  small  areas 
of  coal  occur  on  the  main  ridge  north  in  Vinton  County. 

Economic  Value 

Since  the  total  area  is  small,  the  cover  generally  shallow,  and  the 
bed  unsteady,  the  Upper  Freeport  coal  in  Jackson  County  is  not  of 
commercial  importance.  At  present  it  is  not  mined  even  for  local  do- 
mestic fuel,  as  this  is  more  readily  obtained  from  some  of  the  lower  de- 
posits. The  roof  of  the'coal  is  generally  shale,  although  in  some  localities 
it  is  the  Mahoning  sandstone.  The  mining  conditions  are  usually  not 
the  best,  for  the  shale  above  is  somewhat  tender,  and  the  Mahoning 
sandstone,  when  present,  often  replaces  a  part  or  all  of  the  bed.  From 
surface  indications  there  are  only  small  areas  in  Jackson  County  in  which 
the  Upper  Freeport  coal  has  sufficient  thickness  to  justify  mining. 
Since  the  overburden  is  generally  shallow,  drift  mining  may  be  economi- 
cally practiced  where  the  roof  is  strong,  and  stripping  where  the  roof 
is  weathered  and  broken.  The  Upper  Freeport  coal  is  a  good  general 
purpose  fuel. 

CONEMAUGH  FORMATION 

The  Conemaugh  formation  in  Jackson  County  contains  no  members 
of  special  importance  economically,  although  the  Mahoning  sandstone, 
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Mahoning  coal,  and  Mason  coal  are  present  in  a  few  localities  in  eastern 
Madison,  Bloomfield,  and  Milton  townships.  In  the  main  the  formation 
is  represented  by  a  series  of  sandstones,  gray  shales,  red  clay  shales, 
and  bastard  limestones.  The  coal  members  in  the  lower  part  of  the 
Conemaugh  formation  in  this  county  seldom  exceed  1  foot  in  thickness, 
while  in  most  of  the  area  they  are  wanting  or  very  thin. 


CHAPTER  II 

LAWRENCE  COUNTY 

Introduction 

Lawrence  County  has  long  been  known  as  the  center  of  the  Hang- 
ing Rock  Iron  District,  and  is  one  of  the  important  locations  of 
the  industry  in  this  State.  It  first  came  into  prominence  in  making 
charcoal  iron,  and  for  many  years  enjoyed  the  reputation  of  producing 
metal  of  the  very  highest  grades.  In  this  county  the  industry  began 
in  1826,  when  Union  Furnace  was  built  by  Messrs.  Sparks,  Means, 
and  Fair.  From  1826  to  1868  fifteen  charcoal  furnaces  were  erected, 
some  of  which  were  in  blast  for  many  years,  while  others  with  limited 
supplies  of  ore  and  timber  were  soon  abandoned.  At  present.  Center 
and  Olive  furnaces,  although  not  in  operation,  are  in  a  fair  state  of 
repair,  while  the  others  are  represented  only  by  crumbling  stacks  or 
cinder  dumps.  As  timber  for  charcoal  became  scarce,  coke  furnaces  of 
which  there  are  now  eight  modem  stacks  in  the  county  were  built. 
At  present  but  little  native  ore  is  used,  as  the  supply  is  drawn  largely 
from  the  rich  fields  of  the  Great  Lakes. 

The  charcoal  iron  industry  thus  led  early  to  great  activity  in  the 
mining  of  ore  and  limestone  which  continued  for  many  years,  but  the 
present  coke  furnaces  draw  little  of  their  supplies  from  this  field.  The 
demand  of  the  furnaces  for  refractories  led  to  gome  development  of  the 
clay  and  ganister.  At  present  the  region  is  of  interest  principally 
because  of  its  coals,  clays,  and  limestones. 

Location  and  Area 

Lawrence  County  is  in  the  extreme  southern  part  of  the  State> 
and  consequently  it  borders. on  the  Ohio  River.  Gallia  County  lies 
to  the  east  and  Scioto  County  to  the  west,  while  Gallia,  Jackson,  and 
Scioto  counties  form  the  northern  l>oundary.  The  area  of  Lawrence 
County,  according  to  the  latest  work  and  estimates  of  the  federal 
government,  is  440  square  miles. 

Topography 

I^ELIEF 

This  region  is  part  of  the  old  Appalachian  Plateau  in  which  the 
streams  have  cut  deep  valleys  in  the  shales  and  sandstones.  This 
action  left  the  surface  very  rough  and  hilly,  except  the  flood  plains 
of  the  larger  streams  as  the  Ohio  River,  Pine,  Storms,  and  Symmes 

(275) 
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creeks.  The  region  has  been  dissected  by  many  small  streams  whose 
erosive  forces  are  still  very  active.  Where  the  strata  are  mainly  sand- 
stones, the  valleys  are  narrow  and  gorge-like,  while  where  shales  pre- 
dominate they  are  quite  wide  and  have  rather  gentle  slopes.  In  the 
southern  part  of  the  county,  especially  along  the  Ohio,  the  strata  are 
mainly  sandstones  which  form  many  bold  cliffs  and  bare  knobs.  The 
village,  Hanging  Rock,  takes  its  name  from  one  of  these  cliffs  about 
250  feet  high.  Along  Storms  Creek  the  sandstones  are  quite  thick, 
and  consequently  many  cliffs  and  steep  bluffs  are  present.  At  Cliff- 
side,  and  at  Vesuvius  Furnace,  the  valley  appears  walled  in  with  massive 
sandstone.  The  hills  along  the  Pine  Creek  Valley  are  made  up  of 
shales  with  heavy  sandstone  layers  which  jut  out  to  form  bold  cliffs, 
or  long  steep  bluffs.  In  the  Symmes  Creek  Valley,  the  sandstones  are 
generally  near  the  base  of  the  hills,  while  the  shales  above  form  broad 
ridges  with  more  gentle  slopes.  Some  of  the  best  farming  land  in 
the  county  is  found  along  these  ridges. 

•  The  rough  broken  character  of  the  region  has  impeded  its  develop- 
ment, for,  while  it  has  been  helpful  in  mining,  it  has  been  a  great  detri- 
ment in  the  marketing  of  products.  The  two  railroads  that  cross  the 
county  from  south  to  north  give  very  poor  service  as  they  have  many 
sharp  curves  and  heavy  grades;  moreover,  they  give  an  outlet  only 
for  the  western  part  of  the  county.  Some  well  constructed  macadam 
roads  cross  the  county,  but  these  have  usually  many  long  grades  where 
they  cross  the  divides.     The  average  country  road  is  very  rough  and 

hilly. 

Drainage 

Present  Valleys 

The  Ohio  River,  which  forms  the  southern  boundary  of  the  county, 
receives  directly  or  indirectly  the  waters  from  the  entire  region.  Pine 
Creek  with  its  small  tributaries  drains  the  western  part.  This  stream 
has  a  circuitous  course  as  it  heads  near  Moulton  in  Decatur  Town- 
ship, flows  northward  to  Flowers  Station;  thence  westward  into  Bloom 
Township,  Scioto  County;  thence  southward  to  Kelleys  Mills;  thence 
northwestward  to  the  Ohio  near  Wheelersburg.  It  is  a  very  sluggish 
stream  and  meanders  freely  over  its  flood  plain.  It  drains  most  of 
Elizabeth,  Decatur,  and  Washington  townships. 

Norman  and  Osbum  runs,  both  small  streams,  drain  most  of  Ham- 
ilton Township,  and  flow  into  the  Ohio  near  Hanging  Rock.  Little 
Storms  Creek,  draining  parts  of  Elizabeth  and  Upper  townships,  heads 
near  the  tunnel  on  the  Detroit,  Toledo  &  Ironton  Railroad,  flows  south, 
and  empties  into  Storms  Creek  north  of  Ironton.  It  is  a  swift  stream 
and  has  cut  its  valley  in  the  massive  sandstones.  Storms  Creek,  which 
heads  in  the  western  part  of  Aid  Township,  flows  southward  and  empties 
into  the  Ohio  at  Ironton.     Its  valley  is  the  most  picturesque  in  the 
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«ounty,  as  the  stream  has  carved  its  way  through  the  massive  sand- 
stones that  prevail  along  its  entire  coursa.  Paradiss  Park,  near  Cliff- 
siide,  with  its  cliffs,  caves,  and  waterfalls,  shows  the  rugged  beauty  of 
the  region.  Storms  Creek  drains  parts  of  Elizabeth,  Aid,  Lawrence, 
and  Upper  townships.  Ice  Creek,  with  its  tributaries,  Sugar  and 
Tiittle  Ice,  drains  part  of  Lawrence,  Upper,  and  Perry  townships.  The 
stream  heads  near  Kitts  Hill,  flows  southward  and  empties  into  the 
Ohio  at  Coalgrove. 

Symmes  Creek,  which  enters  the  county  in  the  northeastern  part 
of  Syinmes  Township,  flows  south,  and  empties  into  the  Ohio  near 
Rockwood,  is  the  largest  stream  in  the  coimty.  With  Indian  Guyan 
it  drains  the  eastern  part  of  the  county,  except  a  small  tract  bordering 
the  Ohio.  Symmes,  Aid,  and  Mason  townships  lie  mainly  in  this  basin. 
This  stream  also  drains  parts  of  Washington,  Decatur,  Lawrence, 
Windsor,  Union,  and  Fayette  townships.  Its  largest  western  tribu- 
taries are  Big,  Sharps,  Elkins,  Aaron,  Johns,  and  Buffalo  creeks.  Long 
Creek  is  the  only  eastern  tributary  of  any  size.  The  Symmes  Valley 
is  comparatively  straight,  but  the  stream  itself  is  very  tortuous,  and 
wanders  repeatedly  across  its  wide  flood  plain.  The  stream  enters 
the  county  at  an  elevation  of  590  feet,  and  empties  into  the  Ohio  at  an 
elevation  of  490,  or  it  has  a  fall  of  100  feet  in  36  miles.  Indian  Guyan 
Creek  enters  Lawrence  County  in  Rome  Township,  flows  nearly  parallel 
with  the  Ohio  in  its  southward  course,  and  empties  into  the  Ohio  near 
Bradrick.     It  drains  parts  of  Rome,  Windsor,  and  Union  townships. 

Preglacial  Drainage 

The  present  drainage  system  of  the  county  shows  the  effect  of 
preglacial  rivers.  The  circuitous  course  of  Pine  Creek,  the  sluggish 
current  of  Symmes,  the  direction  of  branches  of  these  streams,  and  the 
peculiarly  bedded  clays  in  high  valleys,  all  can  be  traced  to  this  source. 
These  old  streams  have  been  studied  and  mapped  by  W.  G.  Tight  and 
by  others. 

Teays  and  Flatwoods  Valleys* — ^In  the  southern  section  the  most  important  of 
these  deserted  valleys  is  the  well-known  Teays  Valley.  Its  relation  to  the  Kanawha 
River  was  early  recognized,  and  it  has  been  described  by  many  authors,  notably  by 
Prof.  I.  C.  White  of  Morgantown,  W.  Va.,  and  by  Prof.  G.  Frederick  Wright  of  Ober- 

lin,  Ohio The  other  important  old  drainage  way  in  the  southern 

section  is  the  Flatwoods  Valley,  back  of  Ashland,  Ky.,  and  opposite  Ironton,  Ohio; 
and  the  Teays  and  Flatwoods  valleys  unquestionably  fotm  parts  of  th3  same   system 

of  drainage Further  down  the  Ohio,  below  Ironton,  there  are  several 

well-preserved  remnants  of  the  floor  of  the  old  valley  which  show  from  their  elevation 
a  gradual  descent  towards  the  northwest.  These  are  undoubtedly  to  be  correlated  with 
the  Teays  and  Flatwoods  valley  floors,  as  they  fall  into  close  accord  with  the  grades  of 
the  upper  section  and  carry  deposits  of  similar  character.  These  are  found  as  far  north 
as  Wheelersburg. 


^Professional  Paper  No.  13,  U.  S.  G.  S.,  pp.  50  and  57. 
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California  Valley* — North  of  Wheelersburg  and  near  Stockdale,  in  Scioto 
County,  and  extending  into  Pike  and  Jackson  counties,  is  the  old  California  Valley, 
which  has  been  described  by  the  author  and  Mr.  Frank  Leverett  and  correlated  with 
considerable  confidence  with  the  Flatwoods  and  Teays  valleys  upon  the  basis  of  the 
grade  of  the  old  valley  floor  and  the  deposits  found  upon  it,  which  consist  of  gravel 
beds  of  quartz  pebbles  overlain  by  silt  deposits. 

Synunes  Creek  Valley — Passing  up  Synunes  Creek  from  the  Ohio  opposite 
Huntington,  the'  valley  of  the  creek,  winch  is  less  than  half  a  mile  wide  at  the  river, 
becomes  a  very  narrow  gorge  deeply  cut  below  the  high  tableland  in  the  vicinity  of 
Marlon.  North  of  this  gorge,  which  undoubtedly  represents  the  position  of  an  old 
col  on  this  stream,  and  which  is  called  the  Marion  col,  the  valley  of  the  stream  broadens 
rapidly  to  the  junction  of  Sand  Fork.  The  valley  of  Sand  Fork  is  rather  broad,  and  the 
stream  in  its  lower  course  meanders  over  an  extensive  swampy  plain  half  a  mile  or 
more  in  width.  While  the  valley  of  Symmes  Creek  from  the  Marion  col,  as  well  as  the 
northward  continuation  of  the  valley  represented  by  Long  Creek,  is  rather  rough  and 
precipitous  in  character,  it  is  quite  comparable  in  size  to  that  of  Sand  Fork,  and  it  is 
very  suggestive  that  the  principal  erosion  of  the  two  valleys  was  produced  by  streams 
of  about  equal  volume,  but  that  Long  Creek  has  been  recently  enlarged  and  reversed 
by  the  present  waters  of  Symmes  Creek. 

From  the  junction  of  Sand  Fork  with  Symmes  Creek  a  broad,  open,  flat  country 
extends  across  the  divide  to  the  Haccoon,  while  further  upstream  near  Evans  Mill,  the 
creek  runs  in  a  very  narrow,  deep,  precipitous  gorge.  This  gorge  undoubtedly  repre- 
sents the  position  of  another  eroded  col. 

From  the  Evans  Mill  col  northward  up  Grassy  Fork,  the  valley  broadens  gradu- 
ally and  its  walls  become  less  precipitous,  but  up  Black  Fork  another  deep  gorge  is 
encountered  but  a  short  distance  from  the  junction  of  these  two  streams.  The  valley 
of  Grassy  Fork,  as  the  name  indicates,  is  a  broad,  open,  fertile  valley  for  a  number  of 
miles  and  on  the  left  branch  of  Grassy  Fork  opens  out  into  the  Cackley  swamps  east  of 
Camba,  while  the  right  branch  passes  through  a  narrow  gap  a  short  distance  above 
Madison  Furnace,  and  its  head  waters  extend  into  the  flat  meadow  lands  south  of 
Rocky  Hill.  Beside  the  gorge  on  the  Black  Fork,  near  its  junction  with  Grassy  Foric, 
there  is  still  another  gorge  four  or  five  miles  further  up  the  stream.  These  undoubtedly 
represent  the  former  positions  of  old  cols  which  have  been  cut  through  by  the  present 
streams.* 

Pine  Creek — ^The  valley  of  Pine  Creek  has  not  been  carefully  studied  by  the 
author,  but  has  been  observed  at  several  widely  separated  points.  The  lower  portion 
of  the  valley,  which  is  roughly  parallel  to  the  Ohio,  has  all  the  characteristics  of  valleys 
of  the  older  cycle,  as  well  as  the  accompanying  rejuvenation  presented  by  the  deeper 
trenching  of  the  present  creek.  The  valley,  however,  narrows  rapidly  northward  up- 
stream, which  suggests  that  within  a  short  distance  it  might  pass  into  a  gorge  having 
the  characteristics  of  a  col.  This  suggestion  is  strengthened  by  the  fact  that  at  a  point 
16  or  20  miles  further  up-stream  the  creek  flows  in  a  rather  wide  and  open  valley  bor- 
dered by  low  hills,  but  the  exact  location  of  the  conjtiection  between  this  upper  larger 
valley  and  the  old  drainage  line  to  the  west  was  not  determined,  yet  the  possible  loca- 
tion of  such  a  connection  is  suggested These  features,  taken  in  con- 
nection with  the  abnormal  relation  of  the  present  stream  to  both  the  old  and  present 
drainage,  makes  it  quite  evident  that  the  stream  is  composed  of  several  sections  of  an 
older  drainage  channel,  and  suggest  an  interesting  field  study.' 

A  survey  of  Pine  Creek  from  its  mouth  to  its  source  shows  that 
the  present  stream,  with  its  many  laterals,  occupies  parts  of  the  basins 
of  two  tributaries  to  the  old  Teays  River,  and  all  of  that  of  another. 

'Professional  Paper  No.  13,  U.  S.  G.  S.,  pp.  57-58.        *7Wd,  p.  45.       »76wf,  p.  46. 
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The  lower  course  of  the  stream  from  the  Ohio  River  to  Kelley's  Mills 
lies  in  a  broad  valley,  with  the  bordering  hills  usually  low  and  well 
rounded,  and  with  remnants  of  what  evidently  represents  the  floor 
of  the  preglacial  stream,  as  they  agree  in  elevation  with  that  of  Dog- 
wood Ridge,  which  evidently  marks  the  undisturbed  floor  of  the  old 
Teays  River.  Near  Kelleys  Mills,  Pine  Creek  receives  two  tributaries, 
Sperry  Fork  from  the  south  and  Little, Pine  Creek  from  the  east;  the 
latter  seems  the  natural  eastward  continuation  of  the  course.  At 
this  place  Pine  Creek  makes  a  sharp  turn,  and  flows  northward  in  a 
valley  more  or  less  constricted,  and  especially  so  near  Cornwall  Station, 
in  Scioto  County,  where  the  tortuous  course  of  the  stream  and  the 
trend  of  the  main  ridges  indicate  the  position  of  a  col  or  divide.  Pine 
Creek,  from  the  Cornwall  col  south  to  Kelley's  Mills,  with  Little  Pine 
and  Sperry  Fork,  made  up  the  headwaters  of  the  preglacial  stream  that 
flowed  northwest  from  the  latter  point  past  Powellsville,  and  united 
with  the  main  Teays  River  south  of  Wheelersburg.  The  basin  drained 
by  this  stream  was  much  the  same  as  that  drained  at  present  by  Pine 
Creek  south  of  the  Cornwall  col,  but  the  latter  has  deepened  the  main 
valleys  from  100  to  150  feet,  and  the  laterals  have  cut  their  ways  farther 
into  the  divides,  and  have  more  highly  dissected  the  region.  The 
upper  course  of  Pine  Creek  is  formed  from  parts  of  two  other  tributaries 
to  the  old  Teays  River,  the  abandoned  valleys  of  which  are  well  defined 
near  South  Webster,  and  near  Lyra  in  Scioto  County,  for  their  main 
courses  have  been  but  little  disturbed,  as  the  present  stream  appro- 
priated only  their  headwaters.  ' 

One  of  these  streams,  which  now  forms  a  part  of  the  course  of 
Pine  Creek,  can  be  traced  west  from  Lyra  to  the  California  Valley. 
Near  Lyra,  far  out  on  the  flood  plain  of  the  Piae  Creek  Valley,  which 
is  very  wide,  are  seen  conical  hills,  that  were  formed  by  the  present 
stream  cutting  across  this  old  water  way.  Near  Vernon  school  the 
divide  between  tributaries  to  Pine  Creek  and  to  Little  Scioto  has  about 
the  same  elevation  as  Dogwood  Ridge,  which  represents  the  bed  of  the 
old  Teays  River.  The  divide  at  Vernon  school  has  an  elevation  of  700 
feet,  while  that  of  Dogwood  Ridge  is  680  feet.  From  Vernon  school 
the  old  valley  is  easily  traced  westward  past  the  Kettle  school  and  to 
the  Meade  school,  where  it  joins  the  California  Valley. 

The  Cornwall  col  south  of  Lyra  separated  two  streams,  one  of 
which,  south  of  this  divide,  now  forms  the  lower  course  of  Pine  Creek, 
and  the  other  of  which,  north  of  the  divide,  flowed  west  from  Lyra, 
as  described  above.  At  Hajrvsrard  Station,  north  of  Lyra,  is  another 
col,  although  not  well  defined,  which  separated  the  headwaters  of  this 
from  that  of  another  stream,  the  old  valley  floor  of  which  is  seen  well 
preserved  near  South  Webster.  The  three  tributaries  that  formed  the 
headwaters  of  the  small  stream  that  formed  near  Lyra,  and  flowed 
westward,  are  Howard  Rim,  that  part  of  Pine  Creek  from  the  Cornwall 
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col  north  to  Lyra,  and  that  part  from  the  Hayward  col  south  to  Lyra. 
The  position  of  these  tributaries  is  normal  and  well  balanced.  The 
present  stream,  Pine  Creek,  thus  came  down  the  northern  and  flowed 
up  the  southern  tributary,  where  it  cut  through  into  another  preglacial 
stream  which  now  forms  its  lower  course. 

The  third  tributary  of  the  Teays  River,  which  now  forms  a  part 
of  the  course  of  Pine  Creek,  is  well  defined,  and  its  old  valley  readily 
traced  from  Moulton,  northward,  to  the  mouth  of  Brushy  Fork,  thence 
up  this  stream  and  over  a  divide  to  Bloom  Fiu-nace,  thence  northwest 
over  a  divide  at  South  Webster  to  Pinkerman,  and  from  this  place 
on  to  the  old  California  Vallej\  The  head  waters  of  Pine  Creek,  with 
the  exception  of  Olive  CreeJc,  show  a  normally  developed  stream  as 
far  as  the  mouth  of  Brushy  Fork,  where  it  makes  a  sharp  bend  and 
flows  through  a  narrow  gorge-like  valley  for  about  one  mile.  Near 
the  mouth  of  Youngs  Branch,  just  below  this  gorge,  it  widens,  but 
is  then  again  constricted  to  the  mouth  of  Willow  Run,  below  which 
the  valley  is  generally  narrow  and  the  course  circuitous. 

Between  Bloom  Furnace  and  Brushy  Fork  there  is  a  wide,  low 
divide  with  an  elevation  of  only  740  teet.  The  village  of  South  Web- 
ster, about  four  miles  northwest  of  Bloom  Furnace,  is  also  situated  on 
a  divide  about  three-fourths  of  a  mile  wide  and  with  an  elevation  of 
720  feet.  From -South  Webster  xiorthwest  towards  Pinkerman  this 
old  stream  is  easily  traced,  and  from  Pinkerman  it  is  well  defined  on 
to  the  present  Little  Scioto  River.  From  South  Webster  it  is  also 
readily  traced  southeast  across  the  divide  near  Bloom  Furnace  to 
Bruyhy  Fork,  which  it  followed  to  the  present  stream  of  Pine  Creek. 
The  head  waters  of  this  preglacial  stream  were  practically  what  now 
make  up  the  head  waters  of  Pine  Creek,  only  these  streams  have  been 
considerably  deepened  and  rejuvenated,  and  the  courses  of  some,  as 
Olive  Creek,  Brushy  Fork,  Youngs  Branch,  and  Willow  Run,  greatly 
modified.  Youngs  Branch  flowed  nortVi  across  what  is  now  Pine  Creek 
and  joined  the  main  stream  on  Brushy  Fork  about  two  miles  southeast 
of  the  Bloom  Furnace  divide.  Willow  Run  flowed  north  across  Pine 
Creek  and  also  joined  it  near  the  Bloom  Furnace  divide.  The  tortuous 
course  of  Pine  Creek  from  the  mouth  of  Brushy  Fork  to  the  mouth 
of  Hales  Creek  is  due  to  its  cutting  its  way  across  these  old  tributaries 
of  the  preglacial  stream.  Hales  Creek  from  Bloom  Station  north  to 
Eifort  Station  was  a  northern  tributary,  while  that  part  south  to  where 
it  joins  Pine  Creek  and  the  part  of  this  stream  thence  to  the  Hayward 
col  was  a  southern  tributar5^  The  upper  course  of  Hales  Creek  is  a 
part  of  a  tributary  to  the  old  Albany  River,  the  broad  valle}^  of  which 
is  well  defined  in  Jackson  County. 

Thus  the  evidence  shows  that  the  headwaters  of  Pine  Creek  to 
Brushy  Fork  are  part  of  the  preglacial  stream  that  flowed  past  South 
Webster;  that  at  the  mouth  of  Brushy  Fork,  Pine  Creek  turned  west- 
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ward  cutting  across  two  tributaries  of  this  old  stream  and  then  fol- 
lowed down  another  to  the  mouth  of  Hales  Creek;  that  here  it  turned 
southward  and  followed  up  a  southern  tributary  of  this  river  across 
the  Hay  ward  col  and  down  a  northern  and  up  a  southern  tributary 
of  the  old  stream  seen  at  Lyra,  and  that  then  it  crossed  the  Cornwall 
col  into  the  stream  that  now  forms  its  lower  course.  Pine  Creek  is 
thus  made  up  of  parts  of  three  of  the  tributaries  to  the  old  Teays  River 
by  taking  the  headwaters  of  two  and  the  lower  course  of  the  third  one. 

The  deposits  found  in  these  old  valleys  are  divided  into  two  classes: 
those  made  up  of  interbedded  layers  of  clays  and  sands  with  occasional 
layers  of  gravel  and  rock  fragments;  and  those  made  up  entirely  of 
highly  stratified  fine  grained  clays.  The  former  were  evidently  laid 
down  by  the  direct  action  of  the  streams.  The  coarse  material,  found 
mainly  near  the  bed-rock,  represents  the  deposits  formed  by  strong 
currents  on  the  floor  of  the  river.  Above,  or  occasionally  interbedded 
with  these,  are  found  layers  of  sands  and  clays,  somewhat  stratified, 
which  were  the  alluvial  plains  of  the  streams  formed  largely  during 
flood  periods. 

The  second  class  of  deposits  is  not  of  residual  or  ordinary  alluvial 
origin  as  they  are  too  fine  grained  and  too  free  from  gravel  or  sand. 
Present  alluvial  deposits  carry  more  or  less  sand  which  is  mixed  wnth 
the  finer  silts  or  separated  in  pockets  or  beds.  These  beds  appear  to 
have  been  laid  down  in  quiet  waters  where  only  the  finest  of  silt  or 
that  which  remained  in  suspension  for  some  time  w^ould  be  carried. 
The  evidence  tends  to  show  that  when  the  glacier  came  dowm  from  the 
north  these  old  rivers  had  their  upper  courses  dammed  and  filled  with 
drift  which  produced  lake-like  conditions  in  many  of  these  valleys. 
The  drainage  was*  reversed  and  the  streams  began  to  cut  new  channels 
during  this  flood  period  of  long  duration.  The  glacier  poured  into 
these  new  channels  more  material  in  the  form  of  gravel,  sand,  and 
rock  flour,  than  the  streams  could  cai'ry  away,  which  action  further 
obstructed  drainage. 

Deposits  of  gravel  and  sands  would  predominate  in  the  valleys 
directly  connected  with  the  glacier,  but  in  the  valleys  far  removed  only 
the  finest  silt  would  be  carried.  These  clays  appear  to  represent  the 
silts  that  remained  long  in  suspension,  as  only  these  could  drift  far 
out  in  the  quiet  waters.  Such  clays  would  be  free  from  sand  or  heavy 
material.  The  stratification  also  indicates  quiet  water.  In  texture 
these  clays  are  very  similar  to  the  silt  deposited  in  the  still  waters  far 
up  its  branches,  during  present  flood  periods  of  the  Ohio. 

SURFACE  ROCKS 

All  the  surface  rocks  of  this  region  are  of  sedimentary  origin,  and 
with  one  exception  belong  to  the  Pennsylvanian  system.  The  excep- 
tion is  the  alluvium  and  gravel  in  the  valleys  which  belong  to  the  Quat- 
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eTHATv.  The  rocks  consist  of  sandstones,  shales^  conglomerates,  clays, 
coals,  limestones,  iron  ores,  and  recent  alluvium  and  gravel. 

The  geology  of  the  region  is  comparatively  simple,  except  for  the 
remarkable  suddenness  with  which  strata  disappear  or  are  replaced  by 
others;  for  illustration,  the  Lost  Seam  of  coal  disappears  completely  in 
less  than  one-half  mile,  and  the  shale  above  the  Lower  Kittanning  coal 
on  Buffalo  Creek  is  replaced  by  sandstone  in  less  than  100  yards.  Along 
the  river  hills,  the  interval  from  the  Upper  Mercer  ore  to  the  Ferriferous 
limestone  is  occupied  by  massive  sandstones,  which  are  replaced  by 
shales  near  Lawrence  Furnace,  but  the  interval  is  again  composed  of 
thick  sandstones  near  Olive  Furnace.  The  heavv  sandstone  which  in 
a  few  localities  forms  the  roof  for  the  Ferriferous  limestone  may  be 
completely  replaced  in  a  short  distance  by  clay  or  shale.  The  Lower 
Kittanning  coal  is  thin  or  wanting  near  Moulton,  but  2  miles  north 
on  Nigger  Creek  it  is  well  developed.  The  Clarion  coal  on  Painter 
Creek  is  normal,  but  one  mile  south  it  is  represented  by  only  a  few 
inches  of  coal  i^iiich  soon  thins  to  a  streak.  The  Ferriferous  limestone 
is  very  persistent  from  the  northern  boundary  south  to  the  tunnel  on 
the  Detroit,  Toledo  and  Ironton  Railroad,  south  of  which  it  is  wanting 
or  is  found  only  in  pockets.  The  Middle  Kittanning  and  Upper  Freeport 
coals  which  in  places  have  a  good  thickness  are  uncertain  and  may  be 
represented  only  by  their  clays.  These  changes  show  that  generalized 
conclusions  should  not  be  drawn  from  the  minerals  found  in  one  loealitv 
for  they  may  change  radically  in  a  short  distance. 

The  average  dip  of  the  rocks  in  LawTence  County  to  the  east  is 
25  feet  to  the  mile.  It  varies  however  from  less  than  15  feet  to  more 
than  40  feet.  The  dip  of  the  strata  south  measured  across  the  greatest 
width  of  the  county  is  9,5  feet  to  the  mile.  Yroin  these  figures  the 
strike  of  the  rocks  is  found  to  be  20°  48'  east  of  north,  while  the  maxi- 
mum dip  at  right  angles  to  this  is  26.7  feet  per  mile.  The  oldest  rocks, 
which  lie  near  the  })ase  of  the  Pottsville  formation,  are  found  in  the 
western  part  of  the  county.  The  strata  crossed  in  traveling  eastward 
lie  higher  and  higher  in  the  geological  column,  and  near  the  eastern 
border  of  the  county  the  consolidated  rocks  found  on  the  hill  tops 
belong  to  the  lower  part  of  the  Monongahela  formation. 

General  Table  of  Surface  Rocks  in  Lawrence  County 


System. 


Quaternar>'. 


Pennsvlvanian 


Series. 


Formation. 


Recent. 


Member. 


Pleistocene. 


Monongahela. 


Recent  alluvium  and  gravel  deposits. 


Glacial  deposits. 


Pomeroy,    Greasy    Ridge,    or    Red 

Stone  coal. 
Pittsburg  sandstone. 
Pitt.^sburg,  or  No.  8  coal. 
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General  Table  of  Surface  Rocks  in  Lawrence  County — Concluded 


System. 


Series. 


Formation. 


Conemaugh. 


Pennsylvaniaiu 


Allegheny. 


Pottsville. 


Member. 


Connellsville  sandstone. 
Ames  limestone. 
Porteraville  limestone. 
Anderson  coal. 
Cambridge  limestone. 
Wilgus  coal. 
Brush  Creek  limestone. 
Mason  coal. 
Mahoning  coal. 
Mahoning  sandstone. 


Upper  Freeport,  Waterloo,  or  No.  7 

coal. 
Lower  Freeport,  Hatcher,  or  No.  6a 

coal. 
Yellow  Kidney  ore. 
Middle  Kittanning,  Sheridan,  or  No. 

6  coal. 
Oak  Hill  clay. 
Lost  Seam  coal. 
Lower  Kittanning,  Newcastle,  or  No . 

5  coal. 
Lower  Kittanning  clay. 
Ferriferous,  Limestone,  or  Baird  ore. 
Vanport,    Hanging    Rock,  Gray,    or 

Ferriferous  limestone. 
Clarion,  Limestone,  or  No.  4a  coal. 
Clarion  clay. 
Canary'  ore. 

Clarion,  or  Hecia  sandstone. 
Brookville,  or  No.  4  coal. 


Home  wood  sandstone. 

Tionesta,  or  No.  3b  coal. 

Upper  Mercer,   Franklin,   Block,   or 

Big  Red  Block  ore. 
Upper  Mercer  limestone. 
Sand  Block  ore. 
Upper  Mercer,  Webster  Block,  or  No. 

3a  coal. 
Lower  Mercer,  or  Little  Red  Block 

ore. 
Lower  Mercer  limestone. 
Lower  Mercer,  or  No.  3  coal. 


QUATERNARY  SYSTEM 

RECENT  DEPOSITS 

The  recent  deposits  on  the  flood  plains  of  the  existing  streams 
belong  to  the  Quaternary  System,  and  they  consist  of  gravels,  sands, 
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and  clays,  which  have  been  worked  over  many  times  by  the  streams. 
In  the  larger  valleys  these  deposits  are  quite  thick,  and  consist  mainly 
of  clays  and  sand  beds,  while  along  the  smaller  valleys  the  deposits  are 
much  thinner,  and  consist  largely  of  sand,  gravel,  and  rock  fragments. 

PLEISTOCENE  DEPOSITS 

The  clay,  gravel,  and  sand  beds  found  in  the  old  preglacial  valleys 
are  of  Pleistocene  age.  They  occur  only  in  isolated  pockets,  well  above 
the  present  streams,  and  along  the  terraces  that  border  these  old  valley 
floors. 

Economic  Value 

These  Quaternary  clay  beds  are  often  many  feet  thick,  and  cover 
considerable  artas.  Along  the  Ohio  these  tracts  are  practically  coinci- 
dent with  the  flood  plairs,  and  this  is  true  along  the  larger  tributaries. 
However,  along  the  smaller  streams  clays  are  generally  wanting,  as 
their  valleys  are  covered  with  sands  and  gravels.  The  clays  may  be 
worked  readily  into  ceramic  products.  They  are  best  fitted  for  making 
red  brick  and  drain  tile,  but  they  may  be  employed  also  in  the  manu- 
facture  of  roofing  tile  and  sewer  pipe.  The  cost  of  winning  and  pre- 
paring the  clay  is  low.  The  deposits  worked  generalh'  lie  near  the 
surface,  ard  are  exposed  by  removing  the  top  soil,  which  usually  varies 
from  one  to  three  feet  in  thickness.  The  clay  is  then  mined  by  pick 
and  shovel,  pugged  to  bring  it  to  the  right  temper,  and  formed  into 
ware  by  hand  or  by  machine.  Air  or  artificial  heat  is  used  in  drj'ing. 
Common  brick  are  usualh'  burned  in  the  up-draft  kilr.s,  but  at  some 
plants  the  down-draft  t^pc s  are  used.  Drain  tile,  sewer  pipe,  and  roofing 
tile  are  burned  in  elo\\ii-draft  kilns.  The  fuel  consumption  in  bumirg 
this  class  of  ware  is  low,  as  only  moderate  temperature  is  necessary. 
These  clays  were  formerly  worked  at  Ironton  for  common  brick,  but 
the  plants  have   been  dismantled. 

MISSISSIPPIAN  SYSTEMS! 

The  Maxville  is  the  highest  formation  in  the  Mississippian  sys- 
tem. In  Kentucky  it  may  be  seen  well  developed  m  many  places,  as 
at  Olive  hill,  Carter  County,  where  it  is  90  feet  thick;  at  Limeville, 
Greenup  County,  and  at  places  in  t!ie  Ty^erts  Valley.  In  southern 
Ohio  but  few  exposures  are  fouml.  A  small  pocket  was  noted  on  the 
Niner  Ridge  near  Harrison  Furnace,  Scioto  County,  and  another  near 
the  h(  ad  of  the  Dever  Valley  in  Hamilton  To^M^.ship,  Jackson  County. 
In  section  32,  Bloom  To>>Pship,  near  the  Scioto-Lawrence  count j- 
line,  cm  the  Joseph  Harper  farm,  45  feet  of  this  formation  was  found 
by  the  drill  at  a  d(  pth  of  80  feet.  Later  a  shaft  was  sunk  through 
25  feet  or  more  of  this  member.  The  stone  from  the  shaft  is  quite 
dense,  light  colon  d,  sparingly  fossiliferous,  and  ver}'  free  from  impurities. 

In  Lawrence  Count v  the  formation  is  well  under  cover,  but  has  been 
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found  in  two  or  three  places  at  least  in  sinking  deep  wells.  At  Olive 
Furnace  the  drill  struck  the  limestone  at  201  feet,  and  showed  it  to  be 
13  feet  6  inches  thick.  Near  Coalgrove  the  Ironton  Portland  Cement 
Company  drilled  through  this  formation  seven  times  with  a  chum  drill, 
and  once  with  a  core  drill,  and  in  each  case  the  record  shows  the  forma- 
tion to  be  well  developed.  The  core  drill  record,  which  was  kept  very 
accurately  shows  the  deposit  to  be  70  feet  thick,  of  which  65  feet  is 
limestone.  The  interval  from  the  top  of  the  well  to  the  Ferriferous  lime- 
stone was  measured  by  the  writer,  and  found  to  be  45  feet.  The  Ironton 
Portland  Cement  Company  in  1914  completed  two  shafts,  510  feet  in 
depth,  to  the  MaxVille  formation,  and  at  present  (1916)  obtains  its  entire 
supply  of  limestone  for  cement  manufacture  from  this  valuable  deposit. 
All  of  the55feetof  this  limestone  penetrated  by  the  shafts  is  very  free  from 
siliceous  material,  and  is  exceptionally  low  in  magnesia  and  iron  oxides. 
In  this  mine  the  deposit  is  made  up  of  rather  regularly  bedded  layers 
of  limestone,  with  thin  layers  of  calcareous  shales  intervening.  Verti- 
cally the  limestone  beds  are  broken  every  few  inches  by  irregular  bedding 
planes.  The  limestone  is  dense,  and  only  sparingly  fossiliferous.  From 
the  evidence  afforded  by  the  eight  drill  records  near  the  plant  of  this 
company,  and  from  those  on  Little  Ice  Creek  south  of  the  village  of 
Bearing,  the  area  of  the  deposit  in  this  part  of  the  county  will  embrace 
at  least  10  square  miles,  and  is  probably  much  more.  At  Vernon 
Furnace  the  log  of  an  oil  well,  furnished  by  Harry  Moulton,  shows 
limestone  at  353  and  464  feet  respectively.  The  upper  limestone  is 
probably  Maxville,  which  is  a  southern  continuation  of  the  Harper 
deposit,  reached  by  shaft  in  eastern  Scioto  County.  The  Maxville 
limestone  was  reached  by  the  drill  on  the  William  Baker  property  on 
Little  Ice  Creek.  The  driller  stated  at  the  time  the  drilling  was  in 
progress  that  this  limestone  was  over  85  feet  in  thickness.  Other 
drill  tests  made  in  the  county,  that  went  to  or  below  the  horizon  of  this 
formation,  fail  to  show  this  member.  Thus  far  the  drill  tends  to  show 
that  there  are  only  two  deposits  of  Maxville  in  Lawrence  County, 
one  in  the  region  of  the  Ironton  Portland  Cement  plant,  near  Coalgrove, 
of  unknown  area,  and  another  begianing  near  the  Harper  shaft,  and 
extending  southeast  to  near  Vernon  Furnace.  Future  drilling  may  ex- 
tend and  define  these  areas,  as  well  as  locate  new  deposits. 

W.  C.  Morse  has  sho^n  that  this  limestoue  is  a  salt  water  de- 
posit, that  it  correlates  with  the  Chester,  that  it  was  deposited  in  regular 
layers,  which  were  later  elevated  above  water,  and  then  eroded,  giving 
the  top  an  uneven  surface,  or  in  places  removing  the  deposits  com- 
pletely. In  other  words,  it  was  the  elevation  and  erosion  of  the  deposit 
that  produced  the  patchy  character  of  the  Maxville  in  Lawrence  County, 
and  elsewhere  in  Ohio.^ 
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Economic  Value 

The  Maxville  limestone  in  Lawrence  County,  and  also  in  eastern 
Scioto,  is  not  surpassed  in  purity  by  any  other  high  calcium  limestone 
in  this  State.  Although  the  deposits  are  somewhat  restricted  in  extent, 
the  thickness  of  the  bed  is  such  that  it  insures  a  supply  practically 
inexhaustible  for  all  future  needs  in  this  district.  Notwithstanding 
the  fact  that  the  member  is  reached  only  by  deep  shafting,  the  great 
thickness  of  the  bed  and  its  freedom  from  waste  material  allows  the 
limestone  to  be  mined  cheaply  when  worked  in  a  large  way.  The  de- 
posits are  made  up  of  thick  layers  of  limestone,  separated  by  thin  layers 
of  calcareous  shales,  which  arrangement  allows  one  or  more  layers  of 
limestone  to  be  attacked  in  a  regular  systematic  way,  and  a  uniform 
product  to  be  yielded  in  mining.  Vertically,  the  limestone  layers, 
which  appear  to  be  solid  when  viewed  in  the  bed,  are  broken  every 
few  inches  by  very  irregular  bedding  planes,  which  aid  materially  in 
mining,  for  when  the  limestone  is  loosened  by  explosives  it  breaks 
along  these  planes  into  fragments,  the  main  part  of  which  are  so  small 
that  they  may  be  handled  without  further  reduction.  The  main  head- 
ings of  the  mine  of  the  Ironton  Portland  Cement  Company  are  driven 
from  20  to  30  feet  in  height,  or  in  three  distinct  layers  of  the  formation. 
The  floor  of  the  mine  is  over  50  feet  below  the  top  of  the  limestone; 
hence  a  good  body  of  this  solid  material  remains  to  form  the  roof,  which 
insures  safety  to  the  workmen  and  freedom  from  water  troubles.  Al- 
though the  limestone  is  quite  dense,  it  is  rather  brittle;  hence  it  drills 
easily,  in  fact,  much  better  than  the  Ferriferous  member  of  the  Allegheny 
formation.  Owing  to  this  brittleness,  and  to  the  presence  of  the  closely 
spaced  bedding  planes,  the  cost  of  mining  the  material  is  low. 

Description  of  the  plant  of  the  Ironton  Portland  Cement  Company, 
supplied  February  26,  1913,  by  Mr.  A.  C.  Steece,  treasurer  and  general 
manager : 

This  company  was  organized  in  September,  1901,  and  work  was  started  im- 
mediately on  the  erection  of  a  two-kiln  Portland  cement  plant.  We  also  opened 
up  a  coal  mine  in  the  fall  of  the  same  year,  and  started  entries  for  our  limestone  mines 
so  as  to  have  them  both  ready  to  furnish  fuel  and  the  necessary  raw  material  by  the 
time  the  mill  was  ready  to  be  put  in  operation.  This  company  owns  about  800  acres 
of  hill  land  situated  in  Upper  Township,  Lawrence  County,  Ohio,  just  east  of  the 
corporation  line  of  the  City  of  Ironton. 

The  Lower  Kittanning  coal  is  located  about  80  feet  above  the  level  of  the  sur- 
rounding country  and  the  Ferriferous  limestone,  which  we  formerly  used  in  the  manu- 
facture of  our  product,  lies  close  to  18  feet  below  the  coal.  The  clay  which  we  use 
for  the  silica  and  aliunina  of  the  mixture  lies  both  above  and  below  the  limestone. 

It  was  the  original  intention  of  this  company  to  use  the  Lower  Kittanning  coal  in 
the  mill  for  generating  steam  and  for  burning  cement  in  the  rotary  kilns,  which  latter 
requires  the  coal  to  be  pulverized  before  use.  This  we  did  for  several  years,  but  about 
the  year  1905,  a  natural  gas  company,  whose  fields  are  located  in  West  Virginia,  made 
us  a  proposition  for  furnishing  us  with  their  fuel,  and  since  then  we  have  been  oper- 
ating entirely  with  natural  gas,  both  under  our  boilers  and  in  our  kilns. 
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We  completed  the  erection  of  our  mill  in  the  fall  of  1902  and  immediately  started 
operations.  As  our  plant  was  started  at  the  time  of  the  year  when  there  is  not  much 
outside  work  requiring  concrete,  it  was  the  following  spring  before  we  finally  got  on 
the  market  with  any  quantity  of  our  product,  but  we  are  glad  to  say  that  we  have 
never  at  any  time  had  any  serious  difBculty  in  making  a  Portland  cement  which  will 
compare  favorably  with  any  brand  made  in  the  United  States  or  elsewhere,  and  that 
we  have  always  been  able  to  secure  our  share  of  the  cement  business.  We  might 
state  that  the  complaints  against  our  product  have  been  very  few  and  far  between, 
and,  in  fact,  we  have  never  had  any  serious  condemnation  of  our  cement  on  account 
of  its  quality.  Our  product  has  gained  a  reputation  for  strength  all  over  this  section 
of  the  country,  of  which  we  are  proud. 

In  the  last  11  years  we  have  furnished  cement  for  all  kinds  of  important  work 
at  a  great  many  points  within  a  radius  of  200  miles  of  Ironton.  We  have  supplied 
thousands  of  barrels  for  the  United  States  government  in  its  work  constructing  locks 
and  dams  in  the  Ohio,  Big  Sandy,  and  Kentucky  rivers,  and  at  the  present  time  have 
two  contracts  for  furnishing  cement  for  locks  and  dams  Nos.  28  and  29,  in  the  Ohio 
River.  A  few  years  ago  we  furnished  several  thousand  barrels  of  cement  which  was 
used  in  the  completion  of  Dam  No.  37,  located  at  Fembank,  about  10  miles  below 
Cincinnati,  this  being  one  of  the  finest  dams  yet  completed  by  the  government  in  the 
Ohio  River. 

In  addition  to  the  government  work,  we  have  supplied  several  hundred  thousand 
barrels  to  the  Norfolk  ancl  Western  Railway,  which  was  used  in  building  bridges, 
lining  tunnels,  etc.,  throughout  the  length  of  their  lines.  We  have  likewise  furnished 
cement  for  any  number  of  smaller  jobs,  including  several  private  buildings  in  Colimi- 
bus,  among  them  being  the  Masonic  Temple,  which  is  just  now  completed  (1913). 

We  trust  you  will  pardon  our  digressing  in  the  manner  we  have,  and,  to  revert 
back  to  the  mechanical  side  of  our  business,  will  say  that  after  operating  our  plant 
with  two  kilns  for  about  1  year,  we  installed  a  third  kiln,  these  kilns  being  6  feet  in 
diameter  by  60  feet  long,  the  idea  l:)eing  to  take  care  of  our  increased  business,  and 
likewise  to  cheapen  our  product  by  an  increased  output.  We  operated  the  3  kilns 
for  2  years,  and  then  the  larger  tjrpes  being  installed  at  different  points  in  the  country, 
we  purchased  tfie  fourth  one,  it  being  7  feet  in  diameter  and  100  feet  long.  We  were 
able  to  get  such  an  increased  output  from  the  large  kiln  that  the  following  year  we 
added  40-foot  sections  to  our  3  60-foot  kilns,  making  them  all  100  feet  long,  with  a 
total  capacity  of  between  1,000  and  1,200  barrels  per  day. 

Of  course  this  increased  capacity  of  kilns  meant  enlaiiging  our  raw  grinding 
department,  as  well  as  our  finishing  department,  and  likewise  increasing  the  size  of 
our  warehouse.  By  adding  to  the  grinding  machinery  it  became  necessary  to  secure 
additional  power,  and  we  therefore  installed  extra  boilers  and  added  another  engine 
and  generator,  so  that  at  present  our  plant  produces  about  4  times  as  much  cement 
per  day  as  it  did  the  year  we  started. 

For  those  not  acquainted  with  the  manufacture  of  Portland  cement,  we  will 
state  that  the  process  consists  of  grinding  limestone  with  a  sufficient  quantity  of  shale 
or  clay,  which  is  necessary  to  give  the  required  analysis,  to  a  fineness  so  that  approx- 
imately 98  per  cent  will  pass  through  a  sieve  having  10,000  openings  to  the  square 
inch.  This  mixture  is  then  deposited  in  bins  directly  above  the  rear  ^nd  of  the  rotary 
kilns,  and  from  the  bins  it  is  spouted  uniformly  into  the  kilns,  these  kilns  set  at  rather 
a  flat  angle  and  revolving  at  the  rate  of  1  revolution  per  minute.  The  raw  mixture 
gradually  works  its  way  toward  the  front,  or  discharge  end  of  the  kilns.  The  fuel, 
either  pulverized  coal  or  gas,  enters  at  the  front  end  and  meeting  the  raw  stock  con- 
verts it  at  a  temperature  of  about  2,400^  F.  into  clinker.  This  clinker  being  carried 
through  successive  operations  of  grinding  untO  it  is  as  fine  as  the  raw  stock,  is  finally 
deposited  in  bins  in  our  warehouse. 

In  this  operation  we  first  pass  the  limestone  and  shale  through  a  No.  7J  g>'ra- 
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tory  crusher  which  reduces  it  to  a  size  so  that  the  largest  piece  is  not  over  If  inches 
in  diameter,  and  then  through  a  rotary  drier  where  the  entire  mixture  is  thoroughly 
dehydrated,  from  there  through  Jeffrey  and  Williams'  swing  hammer  mills  which 
grind  it  to  a  fineness  of  20  mesh,  and  then  into  bins  from  which  it  is  fed  uniformly 
into  tube  mills,  these  being  cylinders  22  feet  long  by  5  feet  in  diameter  and  about 
two-thirds  filled  with  flint  pebbles.  The  revolving  of  these  mills  reduces  the  mixture 
so  that  98  per  cent  passes  through  a  KXVmesh  sieve.  In  the  finishing  department 
the  clinker  first  passes  through  ring  rolls,  after  which  it  is  finished  in  tube  mills  similar 
to  those  used  in  the  preliminary  grinding. 

Our  entire  plant  is  operated  with  electricity  which  is  generated  by  4  Stirling 
water  tube  boilers,  totaling  1,500  H.P.,  1,200  of  which  is  used  continuously,  there  being 
1  boiler  idle  at  all  times.  These  boilers  furnish  steam  for  1  650-H.  P.  tandem  com- 
poimd  engine,  direct  connected  to  a  500-K.  W.  generator,  and  for  2  350  H.  P.  simple 
engines  belted  to  2  250-K.  W.  generators. 

Of  course,  in  the  operation  of  a  plant  even  of  this  size,  it  is  necessary  to  have 
other  departments  outside  of  the  mill  itself,  among  them  being  a  machine  and  forge 
department  where  we  do  most  of  our  repair  work,  and  also  a  rather  complete  labora- 
tory, as  the  quality  of  Portland  cement  largely  depends  on  keeping  a  careful  check 
on  the  chemical  composition,  and  likewise  on  the  physical  tests  of  the  finished  product. 
To  do  this,  we  take  hourly  samples,  day  and  night,  including  Sundays,  of  both  the 
raw  stock  and  the  finished  cement.  We  test  the  raw  stock  to  see  that  it  contains 
the  necessary  proportion  of  lime,  silica,  alumina,  and  iron.  We  test  the  finished  product 
hourly  to  determine  the  setting  time  by  means  of  pats,  which  we  boil  for  3  hours, 
and  then  leave  in  steam  for  3  hours  more,  the  object  being  to  determine  whether  or 
not  the  cement  is  sound,  as  this  is  supposed  to  be  an  accelerated  0  months'  test.  We 
try  at  all  times  to  make  cement  which  will  boil,  before  it  goes  into  our  warehouse, 
and  have  found  that  our  carefulness  in  watching  these  different  tests  has  paid  us 
as  it  does  others,  by  eliminating  complaint  as  to  quality. 

We  give  below  analyses  of  our  limestones  and  clay,  together  with  physical  tests 
made  of  our  product.  These  results  were  taken  from  actual  records  in  our  labor- 
atory. 

Analysis  of  the  upper  beds  of  Maxville  limestone 

SiHca,  SiO, .--.     1.32 

Alumina,  AlaOa 23 

Ferric  oxide,  FctOi .11 

Calcium  carbonate,  CaCOa 97.14 

Magnesium  carbonate,  MgCOa 984 

Phosphorus,  P 0047 

Sulphur,  S_ trace 

Total - 99.7887 

Analysis  of  the  beds  used  for  cement 

Silica,  SiO... 2.50 

Alumina,  AhOa .40 

Ferric  oxide,  FciOa .10 

Calcium  carbonate,  CaCOs. ._ 96.20 

M  agnesium  carbonate,  MgCO  a 85 

Phosphorus,  P .005 

Sulphur,  S-. - trace 

Total 100.055 
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Ferriferous  limestone             Sample  Sample 

No.  1  No.  2 

Calcium  carbonate,  CaCO» 96.25  87.14 

Alumina,  Al«Oi... .67  1.12 

Ferric  oxide,  Fe,Oi 1.10  6.30 

SiHca,  SiOt - 79  1.46 

Magnesia,  MgO .93  .87 

Lower  Kittanning  clay  Sample  Sample 

No.  1  No.  2 

Alumina,  AhO, -  29.33  28.41 

Silica,  SiOi —  54.76  52.84 

Ferric  oxide,  Fe,0. 2.20  2.40 

Lime,  CaO 1.60  2.30 

Loss-- 11.41  11.04 

Physical  tests  of  cement 

98.2  % ._ passing  lOO-mesh  sieve 

82     % passing  200-mesh  sieve 

Initial  set 5  hours,  30  minutes 

Final  set 7  hours,  30  minutes 

BoU O.K. 

Tensile  strength 

7  days,  neat  briquette 585  lbs. 

7     "  sand  "      345  " 

28      "  neat  "       602  " 

28      "  sand  "      400  " 

90      '*  neat  "      ..-705  " 

90      "  sand  " 460  " 

While  we  have  been  satisfied  in  the  past  with  the  quality  of  our  product,  still 
we  realise  that  the  public  demands  as  light  colored  cement  as  can  be  obtained.  This 
demand  is  growing  every  day,  as  the  uses  foimd  for  Portland  cement  become  more 
varied.  For  this  reason,  therefore,  as  well  as  that  of  economy,  we  are  now  engaged  in 
sinking  two  shafts  adjacent  to  our  mill  to  a  depth  of  about  500  feet  to  obtain  a  deposit 
of  Maxville  limestone  which  according  to  test  holes  put  down  by  us,  is  about  97  feet 
thick.  According  to  tests,  part  of  this  stone  is  very  high  in  carbonate  of  lime,  running 
over  98  per  cent.  It  is  likewise  very  low  in  iron,  and  as  this  ingredient  is  the  caase  of 
color  in  Portland  cement,  the  resulting  product  should  have  a  light  shade. 

PENNSYLVANIAN  SYSTEM 

All  the  surface  rocks  of  Lawrence  County,  except  the  unconsolidated 
clays,  sands,  and  gravels  along  the  drainage  courses,  and  laid  down 
during  Recent  and  Pleistocene  epochs,  belong  to  the  Pennsylvanian 
system.  In  the  main  they  consist  of  sandstones  and  shales,  but  they 
also  include  clays,  coals,  iron  ores,  and  limestones.  This  great  division 
of  rocks  is  divided  into  four  formations,  Pottsville,  Allegheny,  Cone- 
maugh,  and  Monongahela,  all  of  which  are  represented  in  Lawrence 
County.  The  Allegheny  and  Conemaugh  formations  are  exposed  in 
their  full  thickness.     The  upper  half  of  the  Pottsville  rocks  is  above 

10— G.  B.  20. 
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drainage  in  the  western  part  of  the  county,  but  only  a  small  section 
of  Monongahela  strata  is  present  on  the  high  ridges  in  the  eastern  part. 

POTTSVILLE  FORMATION 

The  lowest  Pottsvllle  member  of  value  exposed  in  the  western  part 
of  Lawrence  County  is  the  Lower  Mercer  or  No.  3  coal.  The  interval 
from  this  bed  tp  the  top  of  the  Home  wood  sandstone,  or  to  the  base 
of  the  Brookville  coal,  neither  of  which  is  sharply  defined,  is  approxi- 
mately 180  feet.  The  Pottsville  formation  is  of  less  importance  at 
present  than  it  was  during  the  days  of  the  charcoal  furnaces,  for  then 
its  ore  beds  were  mined  by  benching  for  miles  and  miles  along  their 
outcrops  on  the  hills.  Its  coal  beds,  although  usually  thin,  are  increas- 
ing somewhat  in  value,  while  its  clays  and  shales  are  coming  into 
prominence  fof  ceramic  utilization. 

SHARON  MEMBERS 

Available  drill  records  made  in  Lawrence  County  define  what  is 
undoubtedly  Sharon  conglomerate,  which  exists  in  a  less  developed 
and  pebbly  state  than  in  Scioto,  Pike,  and  Jackson  counties.  The 
Sharon  coal  appears  to  be  wanting,  or  at  least  to  be  so  thin  and  shaly 
that  it  is  not  a  well  pronounced  bed. 

SCIOTOVILLE  CLAY 

The  red  mottled  clay  found  in  the  shaft  of  the  Ironton  Portland 
Cement  Company  belongs  to  the  Sciotoville  member.  This  impure 
clay  is  noted  also  in  drill  records,  but  the  high-grade  flint  clay  is  not  re- 
corded. Owing  to  the  depth  of  cover  only  large  and  pure  deposits 
of  this  clay  would  compensate  for  the  cost  of  shafting. 

QUAKERTOWN,  WELLSTON,  OR  NO  2  COAL 

A  thin  bed  of  coal,  which  appears  to  correlate  with  the  Quakertown, 
is  noted  in  a  few  drill  records.  The  evidence  from  this  source,  however, 
tends  to  show  that  the  Quakertown  bed,  which  is  a  valuable  asset  to 
Jackson  County,  is  poorly  developed  in  Lawrence  .County,  or  that  the 
productive  areas  are  small  and  have  not  as  yet  been  penetrated  by  the 
drill. 

LOWER  MERCER  COAL 

Stratigraphy  and  Extent 

The  Lower  Mercer  coal  is  the  lowest  surface  deposit  worthy  of 
consideration  in  Lawrence  County.  It  is  found  along  Pine  Creek  in 
the  western  part  of  Elizabeth  Township,  and  at  a  few  places  along  the 
stream  courses  in  the  western  part  of  Hamilton.  The  Lower  Mercer 
coal  usually  lies  about  45  feet  below  the  Lower  Mercer  limestone,  or 
only  a  few  feet  more  than  this  below  the  Lower  Mercer  ore.     Its  posi- 
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tion  is  onl}^  a  few  feet  below  the  Boggs  ore,  which  is  not  weii  represented 
in  Lawrence  County. 

Hamilton  Township- — The  Lower  Mercer  coal  passes  below 
drainage  near  Hanging  Rock  in  Hamilton  Township.  It  ,is  also  present 
along  the  small  stream  that  leads  from  the  Ohio  River  to  Ohio  Furnace. 
In  Section  3,  on  the  farm  of  J.  R.  Told,  the  coal  is  found  in  the  stream 
bed  near  his  residence.  It  has  been  mined  by  stripping,  to  a  small 
extent,  and  is  reported  to  be  1  foot  6  inches  in  thickness.  The  associated 
black  shales,  which  are  always  present  with  this  coal  in  the  vicinity  of 
Kelleys  Mills,  was  also  observed. 

Elizabeth  Township. —  The  LowerMercer  coal  in  Lawrence  County 
is  best  represented  in  the  vicinity  of  Kelleys  Mills,  on  Pine  Creek, 
in  the  western  part  of  Elizabeth  Township,  where  the  bed  has  been 
mined  in  a  small  way,  both  by  stripping  and  by  drifting,  for  a  part  of  the 
fuel  supply  of  the  neighborhood.  The  coal  is  of  good  quality,  but  the 
bed  is  somewhat  thin  and  hard  to  mine.  Hard  bony  shales  are  directly 
associated  with  the  coal  in  this  locality,  and  the  general  features  of  the 
deposit  are  much  the  same  as  they  are  in  parts  of  Jackson  and  Scioto 
counties.  A  composite  section  taken  north  of  Kelleys  Mills  shows 
the  position  of  the  Lower  Mercer  coal  with  regard  to  those  of  other 
members  higher  in  the  geological  column.     The  measurements  follow: 

Ft.         In. 

Limestone,  Lou?er  A/ercer 1 

Shales 18 

Coal  blossom 6 

Clay  shales _ _       1  6 

Sandstone _, 4 

Covered _ _ _       4  6 

Coal,  Lower  Mercer _ _' 1  6 

The  Lower  Mercer  coal  outcrops  near  the  base  of  the  hills  along 
Pine  Creek,  but  the  bed  north  of  Kelleys  Mills  seldom  thickens  to  over 
I  foot.  At  Union  Furnace,  on  Sperry  Fork,  this  member  outcrops 
near  the  old  furnace  stack,  where  it  has  been  prospected,  and  is  reported 
to  be  1  foot  6  inches  in  thickness.  Along  the  road  south  of  Kelleys 
Mills  the  coal  is  opened  along  the  roadside,  and  the  deposit  here  has 
the  following  structure:  p^       j^ 

Ore  y  Lower  Mercer _.  4 

Covered _ 21 

Sandstone 10 

Shale _         10 

Cool,  Lower  Mercer _, 1  4 

Economic  Value 

The  Lower  Mercer  coal  is  a  free-burning  oily  coal  with  low  con- 
tent of  sulphur  and  ash.  It  is  a  good  domestic  fuel,  but  the  thinness 
of  the  deposit  and  the  mining  conditions  restrict  its  use.     The  bony 
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shale  below  the  coal  is  too  hard  to  cut  with  the  pick,  while  the  over- 
lying  shale  is  cut  with  difficulty.  Jf  the  bed  had  a  soft  clay  below, 
it  could  be  mined  more  easily.  The  deposit  is  of  local  interest  only. 
The  area  of  the  field  is  small,  as  it  is  confined  to  a  few  square  miles 
in  the  vicinity  of  Kelleys  Mills  and  Union  Furnace. 

BOGGS  ORE 

The  Boggs  ore,  the  position  of  which  is  only  a  few  feet  above  the 
Lower  Mercer  coal,  is  poorly  defined  in  Lawrence  County.  The  bed 
is  represented  by  kidney  ores  in  the  shales  at  a  few  places  along  Pine 
Creek.  The  position  of  the  Boggs  ore  is  shown  in  the  following  section, 
taken  near  the  Kelleys  Mills  School,  in  Elizabeth  Township: 

Ft.         In. 

Shale : _..      4 

Ore ]  .  [..  2 

CoaL_ I     J, J  ._  2 

Shale, ..__.      ^^^^ 3        .. 

Ore,  siliceous J  [    1        — 

Shale : ..^ 3 

Codlf  Lower  Mercer 1 

The  Boggs  ore  in  this  locality  is  siliceous  in  character,  and  irregularly 
bedded  in  the  shales.  It  was  mined  but  little  even  for  the  charcoal 
furnaces,  and  is  of  interest  at  present  only  for  its  stratigraphic  features. 

LOWER  MERCER  OR  LITTLE  RED  BLOCK  ORE,  AND  LOWER  MERCER  LIMESTONE 

The  Lower  Mercer  ore  was  highly  esteemed  for  making  iron  in 
the  charcoal  furnaces  on  account  of  the  richness  of  the  ore  and  on  accoimt 
of  the  quality  of  the  iron  produced.  The  position  of  the  ore  is  directly 
above  the  Lowrr  Mercer  limestone,  which  is  much  less  persistent  than  the 
ore.  The  deposit  is  invariably  thin,  averaging  from  4  to  6  inches  in  thick- 
ness and  having  a  maximum  measurement  of  8  or  10  inches.  The  outcrop 
of  the  Lower  Mercer  members  is  restricted  to  the  Pine  Creek  Valley, 
and  to  the  Ohio  River  hills  west  of  Hanging  Rock.  The  limestone 
was  noted  at  a  few  places  in  the  vicinity  of  Kelleys  Mills,  where  it  is 
about  1  foot  in  thickness.  These  members  are  founfl  about  55  feet 
below  the  Upper  Mercer  ore,  and  about  25  feet  below  the  Upper  Mercer 
coal.  The  Lower  Mercer  ore  was  worked  but  little  in  Lawrence  County 
during  the  days  of  the  charcoal  furnaces,  as  the  Upper  Mercer  and 
Ferriferous  ores  were  much  better  developed.  This  ore  is  of  good 
quality,  and  in  the  natural  state  has  from  40  to  50  per  cent  iron,  but 
the  deposits  are  entirely  too  thin  to  be  mined  at  the  present  time. 

Economic  Value  of  the  Upper  Mercer  Shales 

The  interval  from  the  Lower  Mercer  coal  to  the  Upper  Mercer 
or  No.  3a  coal  is  largely  made  up  of  clays  and  shales,  w^hich  are  well 
suited  for  the  manufacture  of  ceramic  ware.     Below  the  Lower  Mercer 
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limestone  18  feet  of  shale  are  found,  while  above  it  25  feet  or  more  are 
found.  The  different  layers  are  suited  for  the  manufacture  of  paving 
and  building  brick,  and  the  materials,  except  the  limestone  and  ore 
nodules,  from  the  whole  interval  of  40  feet  or  more,  may  be  used.  It 
would  be  a  surface  mining  proposition,  where  machinery  could  be  used 
to  good  advantage,  thus  making  the  cost  of  winning  the  materials 
low.  The  sandy  clays  and  shales  are  suitable  for  the  manufacture  of 
sewer  pipe,  but  mor^  care  would  be  required  in  mining  the  materials 
for  that  purpose.  The  partially  weathered  shales,  as  has  been  demon- 
strated in  practice,  make  better  roofing  tile  than  the  unweathei-ed. 
The  available  supply  of  these  shales  alojig  the  Pine  Creek  Valley  in 
Lawrence  County  is  large,  but  as  yet  they  have  not  been  developed. 
The  shales,  water,  and  coal  are  favorable  for  the  successful  operation 
of  plants,  but  the  shipping  faciUties  at  present  are  not  the  best.  This 
is  one  of  the  most  promising  shale  horizons  for  ceramic  purposes  in 
Lawrence  County. 

UPPER  MERCER,  WEBSTER  BLOCK.  OR  No.  3a  COAL  AND  CLAY 

Stratigraphy  and  Extent 

In  Lawrence  County  the  Upper  Mercer  coal  is  found  along  the 
Pine  Creek  Valley  in  Elizabeth  Township,  and  along  the  Ohio  Valley 
west  of  Hanging  Rock  in  Hamilton.  It  is  also  present  at  a  few  places 
in  the  western  parts  of  Decatur  and  Washington  townships,  but  in  these 
the  bed  is  usually  quite  thin.  This  bed  has  excellent  continuity  in 
Lawrence  County,  and  also  in  Scioto  and  Jackson,  but  it  has  sufficient 
volume  for  mining  only  in  restricted  areas.  However,  the  coal  is  an 
excellent  domestic  fuel,  and  for  this  reason  is  mined  even  where  the 
bed  is  quite  thin. 

The  stratigraphic  position  of  the  Upper  Mercer  coal  is  about 
midway  in  the  interval  separating  the  Lower  and  Upper  Mercer  ores, 
but  it  is  much  closer  to  the  Sand  Block  ore.  The  interval  from  the 
Sand  Block  ore  to  the  coal  varies  from  1  foot  to  15  feet.  The  coal 
lies  about  25  feet  above  the  Lower  Mercer  ore,  and  approximately  30 
feet  below  the  Upper  Mercer.  These  intervals,  however,  are  subject  to 
many  variations,  owing  to  the  diversity  of  the  conditions  under  which 
the  beds  were  laid  down. 

Hamilton  Township. —  The  Upper  Mercer  coal  in  Lawrence  County 
is  best  developed  in  the  river  hills  west  of  Hanging  Rock,  where  it  has 
been  worked  for  local  use  for  years.  The  bed  at  its  best  consists  of 
two  coal  benches,  separated  by  shale  or  clay.  The  lower  block  is  more 
variable  in  thickness  and  quality  than  the  upper  one,  and  often  it  is 
wanting,  or  is  represented  only  by  a  few  inches  of  black  shale.  On 
Norman  Run  several  mines  have  been  worked,  but  the  coal  was  seen 
only  on  the  outcrop.  Mr.  John  Simons  reports  that  the  Upper  Mercer 
coal   on  this  stream  has  good  thickness.     The  structure  of  the  bed 
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reported,  and  the  interval  to  the  Upper  Mercer  ore,  is  given  in  the  follow- 
ing record:  ,  Ft.        In. 

Ore,  Upper  Mercer ._  8 

Covered __ ___ ___ 28 

Shale,  with  parts  covered 15 

Coal._^  [    1 

CIay_.  ^    Upper  Mercer <     1 

Coal..]                                                 f  [    1  6 

Clay 3 

Mr.  Simons  states  that  the  lower  bench  of  coal  expands  from  1 
foot  to  as  much  as  3  feet  in  places  in  the  mines.  Just  north  of  Hanging 
Rock  on  the  Newcastle  pike,  the  coal  is  opened  at  the  road  level,  but  only 
the  upper  block  is  shown. 

In  the  eastern  part  of  Section  9,  on  the  land  of  Frank  Givens,  the 
Upper  Mercer  coal  is  mined  in  a  desultory  way,  and  is  reported  to  be 
about  2  feet  in  thickness.  West  of  this,  in  the  same  section,  on  the 
Joseph  Thompson  property,  the  structure  of  the  deposit  is  showTi  by 
the  following  measurements  taken  in  a  drift  mine:  pt.       i„. 


Coal.. 
Clay.. 
Coal.. 


Upper  Mercer. 


1  2 

n 

6 
Clay 1 

At  this  place  the  upper  bench  of  coal  varies  from  1  foot  1  inch  to 
1  foot  4  inches,  while  the  lower  bench  expands  from  6  to  8  inches.  In 
the  hollow  north  of  this,  on  the  land  of  S.  C.  Winkler,  a  number  of 
drift  mines  were  operated  for  a  local  fuel  supply.  John  Norris  reports 
that  in  this  vicinity  the  deposit  is  from  3  feet  to  3  feet  10  inches  in 
thickness,  and  that  there  are  two  benches  of  coal,  each  about  1  foot  4 
inches  thick,  and  separated  by  2  to  5  inches  of  clay.  At  this  place 
the  coal  lies  about  27  feet  below  the  Upper  Mercer  ore.  In  the  western 
part  of  Section  9,  on  the  farm  of  A.  C.  Bruce,  the  measurements  given 
below  were  obtained  in  a  drift  mine :  Pt.       in. 

Shale 1 

Coal..^  [    1  2 

Clay..^    Upper  Mercer \  ..  4 

CoaL_;  [  ..  9 

•    Clay 1 

At  this  place  the  coal  is  approximately  160  feet  below  the  Ferri- 
ferous limestone,  and  is  reported  to  expand  to  4  feet  in  thickness  in  some 
parts  of  the  mine.  In  the  southern  part  of  Section  3,  on  the  property 
of  the  Hanging  Rock  Iron  Company,  a  record  which  shows  the  character 
of  the  interval  from  the  Upper  Mercer  coal  to  the  Ferriferous  lime- 
stone was  obtained,  and  the  measurements  follow:  pt.       in. 

Flint  and  ore,  Fernferoun 2 

C/la V  and  covered 27 

Sandstone,  massive 35 

Sandstone,  with  parts  covered 59 

Ore,  I ' pper  Mercer ._  6 
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Ft.  In. 

Sandstone,  shaly 4 

Covered ___ 8 

Shale. 8 


Coal.- 


1  4 


Clay._  f    Upper  Mercer <  6 

CokL-j  1 --  8 

In  the  southweBtem  part  of  Section  3  the  Upper  Mercer  coal  has 
good  volume,  and  is  mined  for  domestic  needs.  The  following  record 
was  obtained  on  the  land  of  C.  M.  Lawless:  p^       j^ 

Shale - 2 


f    1  ^ 

*    Upper  Mercer ^^  _,  7 

I     1  5 


CoaL_ 

Clay  shale 

Coal 

Clay S 

In  the  northeastern  part  of  Section  8,  on  the  farm  of  George  Austin, 
the  Upper  Mercer  coal  has  been  mined  by  drifting  for  many  years, 
and  has  good  volume.  A  carefully  measured  section  takfn  at  this 
place  is  given  below:  p^       j^ 

Shale 16 

Coal ]  f    1  2 

Clay  shale,  dark- _  >   Upper  Mercer )  __  8 

Coal J  I    1  4 

The  Upper  Mercer  coal  has  also  been  mined  west  of  this  in  Section 
4,  and  is  reported  to  be  from  2  to  3  fet't  in  thickness. 

Elizabeth  Township. — From  Hamilton  Township  the  Upper  Mercer 
coal  extends  northward  into  Elizabeth,  where  in  certain  areas  it  again 
has  fair  volume,  and  furnishes  a  part  of  the  local  fuel  supply.  Further, 
the  structure  of  the  bed  is  much  the  same  in  this  township  as  it  is  in 
Hamilton,  and  as  it  is  in  parts  of  the  fields  in  Scioto  County.  Near 
the  forks  of  the  road  that  leads  from  vSperry  Fork  to  Little  Pine  C'reek 
the  Upper  Mercer  and  Lower  Mercer  coals  have  been  prospected. 
The  following  measurements  were  obtained  along  the  roadside: 

Ft.  In. 

Coal  blossom,  Upper  Mercer 3 

Covered 10 

Ore,  Lower  Mercer _  4 

Covered 30 

Coal  blossom,  Lower  Mercer I         __ 

Along  Fox  Hollow,  in  Elizabeth  Township,  the  Uppir  Mercer 
coal  has  been  worked  from  a  few  small  entries  for  local  use.  The  two 
blocks  are  separated  by  a  thick  clay  parting  as  shown  below : 

Ft.  In. 

Shale 3 

Coal ]                                                                                        I  1 

Clay  shale )■    I  'pper  Mercer \  -i 

Coal '  1 
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On  the  farm  of  Fred  Smith,  near  Wagoner's  Station,  on  the  Detroit, 
Toledo  &  Ironton  Railroad,  several  small  entries  have  been  worked 
for  local  use. 

Decatur  Township. —  The  Upper  Mercer  coal  is  present  on  Bear 
Run  and  on  Pine  Creek  in  the  western  part  of  Decatur  Township.  The 
extent  of  the  outcrop  is  small,  however,  and  the  coal  in  places  is  replaced 
by  massive  sandstones.  The  following  record  was  obtained  on  Bear 
Run  north  of  the  plant  of  the  Superior  Portland  Cement  Company: 

Ft.         In. 

Oref  irregulhTf  Sand  Block __ 1 

SandBtone,  shaJy. _ 3 

Shales ,.. ._ 7 

Coal,  Upper  Mercer 1         10 

Clay,  good,  plastic _ 4 

Washington  Township. — The  Upper  Mercer  coal  occurs  along 
Brady  Creek  in  Washington  Township,  but  the  bed  is  seldom  over  1 
foot  in  thickneiis.  It  lies  just  below  a  heavy  sandstone,  which  often 
replaces  it  completely. 

Economic  Value 

In  Lawrence  County  the  Upper  Mercer  coal,  although  somewhat 
thin,  is  well  worthy  of  consideration  as  a  mineral  asset,  on  account 
of  the  quality  of  the  fuel,  and  on  account  of  the  location  of  the  pro- 
ductive fields  which  are  west  of  the  main  body  of  Allegheny  coals. 
Further,  the  underlying  clay  has  a  value  from  a  ceramic  standpoint, 
as  it  is  usually  of  good  quality.  The  coal  from  this  bed  is  a  high  volatile, 
free-burning  fuel,  and,  with  the  exception  of  the  Quakertown,  it  is  the 
best  of  the  Pottsville  coals  for  domestic  use.  It  has  a  low  content  of 
ash  and  sulphur,  and  like  the  Quakerto^vn  it  produces  but  little  soot 
during  oxidation.  The  coal  benches  are  usually  broken  by  vertical 
joints  into  blocks;  hence  it  is  often  called  block  coal.  Owing  to  this 
blocky  structure  the  coal  mines  in  large  lumps,  with  but  little  loss 
in  fine  material.  As  a  general  thing  the  coal  is  overlaid  by  a  tough 
shale,  which  forms  an  excellent  roof.  In  a  few  places,  however,  the? 
roof  material  is  sandstone,  which  is  also  safe,  as  it  is  massively  developed 
and  free  from  shaly  partings.  In  a  few  localities  only  a  foot  or  two 
of  shale  intervenes  between  the  coal  and  sandstone,  which  condition 
is  somewhat  dangerous  to  the  life  of  the  miner.  The  floor  of  the  bed  is, 
with  few  exceptions,  a  plastic  but  often  siliceous  clay,  while  the  parting 
between  the  two  coal  benches  is  of  the  same  character.  The  cutting 
is  done  in  these  clays.'  On  the  whole  the  mining  conditions  are  satis- 
factory for  a  thin  bed.  In  estimating  the  value  of  these  thin  Pottsville 
coal  beds  the  underlying  clay  should  also  be  taken  into  consideration, 
especially  if  the  claj'^s  have  ceramic  qualities,  and  if  the  conditions 
are  favorable  for  their  utilization.  While  the  Upper  Mercer  coal  is 
generally  thin,  a  good  plastic  fire  clay  is  usually  found  below  it.     Where 
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both  coal  and  clay  may  be  used  to  advantage  the  deposits  become  im- 
portant.    The  section  on  Bear  Rim  shows: 

Ft.         In. 

Coal .-:._ '.      1        10 

Clay,  good,  plastic. ___ _ _._ 4 

The  specific  gravity  of  coal  is  1.3,  and  that  of  clay  2.49.  If  60 
per  cent  of  the  total  coal  and  clay  can  be  mined,  the  coal  per  acre 
would  yield  1,947  tons,  and  clay  8,135  tons.  Three  and  one-half  tons 
of  clay  make  a  thousand  standard  building  brick,  so  8,135  tons  would 
make  2,324,000.  Under  favorable  conditions  six-tenths  of  a  ton  of 
coal  is  sufficient  fuel  for  burning  a  thousand  brick;  hence  the  fuel  re- 
quired would  be  2,324  X  .6  =  1,394  tons.  This  leaves  553  tons  for 
steaming  purposes  which  is  about  the  amount  necessary.  Therefore, 
a  1  foot  10  inch  bed  of  coal  will  furnish,  under  economical  conditions, 
the  total  fuel  requirement  to  manufacture  a  4-foot  deposit  of  clay  into 
ware.  At  $8.00  per  thousand  at  the  plant,  the  value  of  the  product  per 
acre  would  be  J  18,592. 

These  plastic  clays  are  well  suited  for  the  manufacture  of  buff 
and  iron  mottled  building  brick,  or  of  sewer  pipe.  Where  the  clay 
and  coal  are  both  worked  the  height  is  suflScient  for  ease  in  mining. 
The  clay  is  mined  from  below  the  coal,  which  is  then  loosened  by  wedging 
or  shooting.  Under  these  conditions  the  cost  of  mining  would  be  from 
30  to  50  cents  per  ton  for  the  clay,  and  from  50  to  70  cents  per  ton  for 
the  coal. 

SAND  BLOCK  ORE 

The  Sand  Block  ore,  which  outcrops  along  the  western  edge  of 
Lawrence  Coimty,  lies  between  the  Upper  Mercer  coal  and  the  Upper 
Mercer  ore.  In  some  places  the  deposit  is  only  a  foot  or  two  above  the 
coal,  but  usually  it  is  from  10  to  15  feet.  The  ore,  which  varies  from- 
4  to  12  inches  in  thickness,  is  quite  siliceous,  and  has  been  worked 
at  only  a  few  places  in  Lawrence  County,  but  more  generally  in  Scioto. 
The  deposit  has  but  little  value  at  present.  Sections  showing  the 
position  of  the  Sand  Block  ore  are  given  under  Lower  Mercer  ore, 
and  under  Upper  Mercer  coal;  hence  they  will  not  be  repeated  here. 

UPPER  MERCER  ORE 

The  Upper  Mercer  deposit  is  known  as  the  Block  or  Franklin 
ore  of  Lawrence  County,  and  as  the  Big  Red  Block  ore  of  Scioto  County. 
For  years  the  charcoal  furnaces  in  the  western  part  of  Lawrence  County 
drew  a  considerable  part  of  their  ore  supply  from  this  member.  Next 
to  the  Ferriferous  ore,  it  is  the  most  important  ore  bed  in  this  county, 
although  the  member  is  best  developed  in  Scioto  County  near  Ohio 
Furnace.  The  Hanging  Rock  Iron  Company  for  many  years  drew  a 
small  supply  of  ore  from  this  field  for  its  coke  furnaces,  but  the  company 
abandoned  the  mines  in  1913.     The  ore,  which  has  not  been  worked 
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to  any  extent  in  late  years  in  Lawrence  County,  is  generally  siliceous, 
but  in  some  grades  of  iron  it  may  be  used  to  good  advantage  in  place 
of  the  Lake  ores  used  at  present. 

The  tapper  Mercer  ore  was  exposed  only  at  a  few  places,  btit  the 
old  benches  from  which  it  was  taken  can  be  followed  for  miles,  as  this 
bed  was  largely  worked  by  the  charcoal  furnaces  along  the  Pine  Creek 
Valley,  and  along  the  Ohio  River.  But  little  has  been  mined  for  years 
except  near  Ohio  Furnace  in  Scioto  County.  The  ore  is  above  drainage 
in  Hamilton,  and  in  the  western  parts  of  Upper,  Elizabeth,  Decatur, 
and  Washington  townships.  It  goes  under  cover  on  Storms  Creek 
near  the  Kelley  School,  on  Little  Storms  Creek  near  Lagrange  Furnace, 
on  Little  Pine  Creek  near  Lawrence  Furnace,  and  on  Pine  Creek  near 
the  mouth  of  Youngs  Branch.  The  maximum  thickness  of  the  ore  is 
2  feet,  but  in  many  places  it  is  thin  or  wanting,  as  the  ore  has  been 
replaced  by  sandstones.  This  ore  lies  on  the  horizon  of  the  Upper 
Mercer  limestone,  and  when  the  limestone  is  present  the  ore  is  found 
directly  above  it.  In  Lawrence  County  the  limestone  is  wanting, 
but  the  ore  is  quite  persistent.  Many  of  the  sections  with  the  measure- 
ment of  the  ore  are  taken  from  previous  reports  of  the  Survey.  The 
interval  from  the  Upper  Mercer  ore  to  the  Ferriferous  ore  varies  from 
100  to  130  feet,  but  the  usual  measurement  is  from  110  to  120  feet. 

Stratigraphy^  and  Extent 

Upper  Township. —  The  Upper  Mercer  or  Block  ore  is  present 
along  the  lower  parts  of  the  valleys  of  Storms  and  Little  Storms  creeks. 
It  was  mined  rather  extensively  for  the  charcoal  furnaces,  but  is  not 
used  at  prcs.^nt.  Just  north  of  Ironton,  in  Kronnacker's  spring  house, 
the  ore  has  the  following  structure: 

Ft.         In. 

Sandstone,  with  finger  coal  at  base ._       5 

Disconformity. 

Shale,  with  ore  nodules. 1         10 

Ore,  kidney,  good...  J   j.^^^^  ^^^^ f  ..  6 

Ore,  Siliceous J  [    1  6 

Clay,  soft,  plasti'r 1 

Along  the  lower  course  of  Storms  Creek  this  ore  was  worked  con- 
siderably by  stripping,  and  is  reported  to  be  from  a  few  inches  to  2 
feet  in  thickness.  The  quality  of  the  ore  is  stated  to  be  the  best  when 
the  bed  is  thin.  On  Storms  Creek  it  passes  under  cover  just  below 
the  Kelley  School,  and  on  Little  Storms  Creek  it  disappears  from  view 
near  Lagrange  Furnace. 

Hamilton  Township. — The  outcrop  of  the  Upper  Mercer  ore  is 
readily  traced  on  Osburn  Run  by  the  old  benches  which  extend  along 
the  hillsides.  Near  the  school,  where  the  member  was  exposed  along 
the  bank  of  the  stream,  the  ore  measured  10  inches,  and  had  clay  for 
the  covering  stratum.     West  of  this  stream,  on  Norman  Run,  the  ore, 
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judging  from  the  depth  to  which  it  was  mined  by  stripping,  is  also  well 
developed.  In  this  locality  the  ore  is  reported  to  be  from  6  inches 
to  1  foot  6  inches  in  thickness.  The  bed  is  vfry  persistent  also  west 
of  this  stream,  where  the  follo^/vdng  record  was  measured  in  Section 
3,  on  the  land  of  the  Hanging  Rock  Iron  Company: 

Ft.  In. 

Ore,  Upper  Mercer _ 6 

Sandstone,  shaly _.       4 

Covered ' 8 

Shale .8 

Coal- , ' 

Upper  Mercer. 


Clay_. 
CoaL- 


4 
6 
8 


Elizabeth  Township. — The  Upper  Mercer  ore  was  worked  along 
the  courses  of  the  streams  in  the  western  part  of  EHzabeth  Township 
where  the  bed  has  good  continuity  and  volume.  This  ore  constituted 
a  part  of  the  regular  burden  for  the  charcoal  furnaces  Center,  Lawrence, 
Pine  Grove,  and  Union.  In  this  township,  from  measurements  and 
reports,  the  ore  varies  in  thickness  from  4  inches  to  2  feet.  The  mean 
thickness  however  is  from  5  to  10  inches.  On  Little  Pine  Creek  west 
of  Lawrence  Furnace  the  ore  is  reported  by  Thomas  Coyer  to  vary 
from  a  few  inches  to  2  feet  in  thickness.  Generally  the  roof  is  shale, 
but  in  some  places  it  is  a  massive  sandstone.  In  some  of  the  workings 
he  reports  the  ore  as  follows : 

Red  ore,  upper  block 6  to  10  inches 

Gray  ore,  lower  block ^ 8  to  12  inches 

Near  the  pond  at  Lawrence  Furnace  the  ore  was  exposed  on  tlie 
outcrop,  and  measured  ^  inches. 

North  of  Kelleys  Mills  along  Pine  Creek  the  Upper  Mercer  ore 
has  been  mined  in  many  places.  On  the  Fred  Smith  farm  the  ore 
measured  6  inches  in  thickness,  while  north  of  this,  on  Cooney  Branch, 
it  was  8  inches  thick  where  exposed  along  the  banks  of  the  stream. 
In  both  places  the  ore  was  siliceous  in  character. 

Decatur  Township. —  The  Upper  Mercer  ore  is  fomid  along  Bear 
Run  and  along  Pine  Creek,  in  the  western  part  of  Decatur  Township. 
Here  the  bed  is  only  moderately  steady,  as  it  is  often  replaced  by  thick 
sandstones.  These  regions  contributed  but  little  ore  to  the  old  charcoal 
furnaces  that  were  built  and  operated  in  the  district,  as  their  supply 
was  drawn  largely  from  the  far  richer  and  better  developed  Ferriferous 
ore.  In  this  township  the  member  lies  from  95  to  120  feet  below  the 
Ferriferous  limestone,  and  it  has  an  average  thickness  not  to  exceed 
6  inches. 

Washington  Township. — The  charcoal  furnaces  in  Washington 
Township  obtained  a  small  quantity  of  ore  from  the  Upper  Mercer 
bed,  which  is  present  only  along  the  stream  courses  in  the  western  part 
of  the  township.     The  ore  is  usually  thin,  and  the  member  unsteady. 
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The  flux  stone  used  is  as  follows: 

•4\    -J  Ferric  oxide,  FetOi 52 

'    '     :  Silica,  SiO. 2.30 

Alumina,  AlsOi 70 

Phosphorus,  P_.^ 016 

Calcium  carbonate,  CaCOi 90.16 

Magnesium,  MgCOi _._ 5.90 

Water,  H.0 12 

Comliined  water,  HaO .25 

In  these  comparisons  2  per  cent  silicon  and  4  per  cent  total  carbon 
are  figured  to  the  iron.  In  ordinary  practice  about  one-half  the  manga* 
nese  found  in  the  burden  goes  to  the  iron,  while  the  remainder  is  carried 
out  in  the  slag  and  this  condition  is  used  in  the  comparisons. 

The  iron  produced  is  made  up  of  the  following: 
Total  iron  in  burden  of  ore,  stone  and  coke. 
Total  phosphorus  in  burden  of  ore,  stone  and  coke. 
One-half  manganese  in  burden  of  ore,  stone  and  coke. 
The  three  above  items  equal     94  per  cent  of  the  total  pig. 
Silicon  2  per  cent. 

Carbon  4  per  cent. 

Pig  iron  produced  100  per  cent. 

In  the  slag  the  ratio  of  acids  to  bases  is  held  at  1  :  1,  that  is, 

'  MgO,whenJow  [•  j   *!  o     I     •  •  ^  *  ^ 
MnO,  when  low  J      ^      '    •   / 

The  heat  units  required  for  the  reduction  of  the  ore,  breaking 

up  of  stone,  and  slagging  of  the  gangue  of  ore  and  coke,  together  with 

the  heat  lost  in  the  process,  and  also  heat  produced  by  the  burning 

of  the  coke,  are  based  on  figures  obtained  from  Richard's  calculations. 

CO 
The  ratio  by  volume  of  7;^^   1.8  is  held,  as  this  denotes  economy  of 

fuel.     This  ratio  is  easily  reached  in  practice. 

Col.  H.  A.  Marting  of  Ironton  reports  as  follows: 

The  freight  rate  on  Lake  Ores  from  the  docks  at  Toledo  or  Cleveland  to  Ironton 
is  90  cents  per  ton  of  2,240  lbs.  The  average  price  of  Pocahontas  coke  delivered  at 
Ironton  would  be  approximately  $2.85  per  ton  of  2,000  lbs.  This  is  taking  the  average 
price  over  a  period  of  about  ten  years. 

The    general    over  and  above  cost  including  the  labor,  taxes,  insurance,  office 
J  expenses,  maintenance  of  property,  and  cost  of  marketing,  would  be  somewhere  in 

;  the  neighborhood  of  $1.00  per  ton  of  ore  smelted.   This  is  on  the  basis  of  smelting  ap- 

proximately 540  tons  of  ore  per  day.    The  cost  of  native  limestone  per  ton  of  2,240 
lbs.  is  from  80  to  85  cents,  delivered  at  Ironton.* 

Mr.  W.  M.  Jefferys  of  the  Hanging  Rock  Iron  Company  reports 
as  follows: 

Limestone,  cost  per  gross  ton  at  furnace,  85  cents.  Average  cost  of  net  tons  of 
coke  at  furnace,  $3.05.   Freight  on  L^ke  ore,  90  cents  per  gross  ton.   Over  and  above 

^Personal  letter,  dated  Feb.  26,  1913. 
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cost  per  ton  of  pig  iron,  including  all  labor  and  repair  costs,  taxes,  insurance,  etc., 
would  be  $1.0936;  cost  of  native  ore  per  gross  ton  delivered  at  furnace  would  be  SI. 92 
for  the  '^Limestone"  ore,  and  $1.98  for  the  Block  ore.* 

Oglebay,  Norton  &  Co.  quote  Empire  ore  for  season  of  1912  at  lower  lake  ports  at 
$1.75  per  ton. 

Pickands,  Mather  &  Co.  quote  Vivian  for  season  of  1913  at  lower  lake  ports  at 
$2.15  per  ton. 

In  these  comparisons  the  following  figures  are  used : 

Over  and  above  costs.  _ $1.00  and  $1.0936  per  ton  of  ore  smelted. 

Block  ore  per  gross  ton 1.98 

£mpire  ore  per  gross  ton 1.75 

Vivian  ore  per  gross  ton 2.15 

Coke  per  net  ton 2.85  and  $3.05 

Stone  per  gross  ton .85 

Freight  on  Lake  ore  per  gross  ton      .90 

The  common  practice  of  the  charcoal  furnace  operators  where  car- 
bonate ores  were  used  was  first  to  calcine  them,  which  action  was  an 
advantage,  as  the  ores  then  reduced  more  readily  in  the  short  stacks. 
This  same  practice  was  also  followed  where  the  ore  was  used  in  the 
large  coke  furnaces.  Mr.  W.  M.  JelTerys  reports,  **We  have  not  at- 
tempted to  use  this  ore  in  the  natural  state.  It  has  always  been  cal- 
cined, but  we  are  of  the  opinion  that  it  could  be  used  in  the  natural 
state  by  crushing. 


>> 


In  the  breaking  up  and  in  the  reduction  of  the  ores  the  following  heat  units  are 
required  when  the  grams  of  the  substances  used  are  equal  to  the  molecular  weights. 
4FeCOa  +  (4  X  24,900  cal.  =    99,600  cal.)  =  4FeO+4C02 
4FeO     -f  (4  X  65,700  cal.  =  262,800  cal.)  =  2Fe,  -f  20, 

362,400  cal. 

Thus  the  total  heat  required  to  break  up  4FeC0»,  and  then  reduce  the  4FeO  to 
2Fe«  is  362,400  calories,  or  the  calories  per  unit  of  iron  are  1,618. 

Where  the  carbonate  is  first  roasted  to  the  ferric  oxide  and  then  reduced,  the  heat 
required  is  as  follows: 

4FeC0.4-(4X  24,900  cal.  =  99,600  cal.)  =  4FeOX4COi 

4FeO-f  O,  -  2Fe,Oi-f  (2X64,200 cal.  =128,400  cal.) 

2FejOa-|- (2X195,600  cal.  =  391,200  cal.)  =  2Fe,-f302 

Heat  of  reduction  used      =  490,800  calories. 
Heat  of  oxidation  given     =  128,400  calories. 

Heat  required  =  362,400  calories. 

It  is  seen  from  these  calculations  that  the  heat  energy  required  is  exactly  the  same. 
The  results  are  different  when  the  heat  required  to  smelt  the  raw  carbonate  is  compared 
with  that  required  to  smelt  the  calcined  ore,  as  shown  below: 

.4FeC0a  requires  362,400  calories  for  its  complete  reduction,  while  2Fe80»  re- 
quires 391,200  calories  for  its  complete  reduction,  or,  28,800  calories  more  are 
required  in  the  second  case  to  produce  2Fe8  than  in  the  first  case.  This  is  an  excess 
of  129  calories  per  unit  of  iron,  or  129  calories  more  are  required  to  reduce  one  unit  of 
iron  from  the  oxide  than  from  the  carbonate,  so  that  from  this  point  of  view  there  is  no 
special  economy  in  roasting  the  ore. 

When  charged  into  the  blast  furnace  and  reduced,  other  effects  must  be  consid- 

»Personal  letter,  dated  Feb.  27,  1913. 
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ered  also.  The  COs  produced  carries  out  heat  while  the  Ot  given  up  by  the  iron  oxide 
combines  with  the  CO  gas  to  form  COi  with  evolution  of  heat.  The  temperature  at 
which  the  gases  leave  the  furnace  is  ordinarily  200°  C.  The  specific  heat  of  COt  at  this 
temperature  is  .414.  When  the  carbonate  ore  is  chaiiged  into  the  furnace,  the  heat 
items  are  as  foUows: 

Heat  used  to  break  up  4FeC0a  ==     362,400  calories 

Heat  carried  out  by  4C0i  (176X  200 X.414)  «       14,753  calories 
Heat  given  by  oxidation  4CO-J-20.  =        4CO,-h(4X12X5,670)=272,160 

[calories. 
Heat  carried  out  by  4C0a  (176X200 X.414)  «       14,753  calories 

Heat  used  =     391,906  calories 

Heat  given  =     272,160  calories 

Heat  required  =     119,746  calories 

This  119,746  calories  must  be  furnished  by  the  oxidation  of  C  to  CO  by  air.     . 
1  unit  C  burned  to  CO  gives  2,430  calories. 
The  gases  produced  carry  out  the  following  at  200°  C. 
-.     I        units  CO   =J        X 200  X. 3084  =   144  calories 

307.6  units  Nt     =307.6  X  200  X  .2448  =  217  calories 

69.3  69.3  Total      361  calories 

Radiation  losses  are  not  considered  in  the  above. 
2430  calories  —  361  calories  =  2,069  calories  available  heat 

119,746         ^o      •.        u 

«=  58  units  carbon 

2,069 

So  total  carbon  units  required  are  58-f  48  =  106,  which  must  be  supplied  by  th^coke. 

The  units  of  iron  reduced  by  106  units  of  carbon  are  224,  or  the  carbon  per  unit  iron  is  .473. 

When  the  calcined  ore  is  charged  the  items  are  as  follows: 
Heat  units  required  to  break  up  2Fe*0a      =  391,200  calories 
Heat  given  by  oxidation  6COH-30«  =6C0f  (6X12X5,670)  =408,240 

[calories. 
Heat  carried  out  by  6CO,  (264X200X.414)    =     2J,859  calories 

Heat  used  =  413,059  calories 

Heat  given  ==  408,240  calories 

Heat  required  =      4,819  calories 

The  4,819  calories  yet  required  must  be  supplied  by  the  oxidation  of  C  to  CO  by 
air,  which  gives  2,069  calories  per  unit  C.   The  equation  follows: 

.Tz:::  =  2-f  units  C 
2,069 

Total  units  carbon  required  are  724-2  =  74,  so  in  this  case  224  units  iron  are  re- 
duced by  74  units  carbon  or  carbon  per  unit  iron  is  .330.  The  difference  in  carbon  per 
unit  between  using  the  raw  and  calcined  ore  is  .473 — .330  =  .143,  or  14.3  per  cent  of  the 
weight  of  the  iron.  This  saving  of  carbon  will  justify  the  calcining  of  the  carbonates 
esi)ecially  where  it  can  be  done  with  cheap  fuel. 

The  calcining  of  ore  is  also  expensive  for  several  reasons.  The  ore  is  handled  once 
or  twice  more  than  if  used  raw,  and  while  low  grade  fuels  are  generally  used,  these  must 
be  given  a  value.  Considerable  ore  is  lost  in  dust  that  results  from  the  extra  handling 
and  calcination.  Some  of  the  ash  from  the  fuel  used  is  mixed  with  the  calcined  ore,  thus 
increasing  the  gangue  to  be  fluxed  in  the  furnace. 

There  are  also  several  points  against  using  the  raw  carbonate.  In  a  normal  work- 
ing furnace  the  FeiOi  is  reduced  to  spongy  metaUic  iron  near  the  top.  The  FeCO« 
is  broken  up  and  reduced  several  feet  lower  or  close  to  where  the  slag  zone  b^ns. 
The  carbonates  are  dense;  hence  their  impervious  character  retards  greatly  the  reducing 
I  ction  of  the  gases,  as  the  COs  must  first  be  expelled  and  then  the  FeO  reduced.   If  the 
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ore  is  added  in  large  pieces  before  ibis  breaking  up  and  reduction  is  complete,  it  may 
be  carried  far  down  into  the  slag  zone,  which  generally  causes  trouble.  If  the  ore  is 
crushed  to  small  pieces,  the  breaking  up  and  reduction  will  take  place  in  the  proper 
zone.  Magnetites  for  years  were  held  in  disfavor,  as  the  furnace  managers  were  trying 
to  use  them  in  too  large  pieces,  but  at  present  they  are  Crushed  and  work  very  satis- 
factorily. The  carbonates,  if  used  raw,  should  also  be  prepared  by  crushing  before  use. 
In  a  measure  the  capacity  of  a  furnace  is  limited;  that  is,  the  amount  of  stock 
which  can  be  charged  per  day.  The  carbonate  and  oxide  ores  compare  in  weight  as 
follows: 

2FeCOi«232;  or  ore  per  unit  iron* 2.07 
FejOi  =  160;  or  ore  per  unit  iron  =  1.43 

From  the  above  it  follows  that,  if  carbonates  alone  were  charged,  the  tonnage  of 
iridn  produced  from  the  furnace  would  be  much  less  than  where  oxides  alone  are  charged. 
In  the  table  where  the  two  are  compared  in  this  way,  it  shows  that  3,080  lbs.  of  coke 
are  required  to  smelt  2,268  lbs.  of  iron  from  the  carbonate  and  only  2,584  lbs.  of  coke 
for  the  iron  from  the  oxides.  This  difference  is  due  to  the  capacity  of  the  furnace  and 
to  the  low  yield  of  iron  when  the  carbonate  is  used,  as  in  both  cases  540  tons  ore 
were  charged. 

These  siliceous  carbonate  ores  give  a  low  yield  of  metal,  but  they  may  be  utilized 
to  good  advantage  to  bring  the  silica  in  the  burden  up  to  the  quantity  required.  Their 
value  is  considerably  increased  if  the  ore  is  calcined  before  use.  On  the  whole,  the 
Upper  Mercer  ore  of  Lawrence  County  is  equally  as  valuable  as  the  siliceous  Lake  ores. 
It  belongs  to  the  class  of  ores  adapted  for  the  smelting  of  foundry  iron.  The  member  is 
weU  worthy  of  consideration  as  a  mineral  asset  of  the  county  and  is  of  interest  also  in 
connection  with  the  early  history  of  iron  making  in  the  Hanging  Rock  Iron  Region. 

TIONESTA  OR  No.  3b  COAL  AND  CLAY,  AND  ASSOCIATED  SHALES 

Stratigraphy  and  Extent 

The  Tionesta  coal  is  very  persistent  in  the  northern  part  of  Lawrence 
County,  and  has  been  worked  in  a  small  way  for  many  years.  It  has 
been  mined  on  Darby,  Buckhorn,  and  Olive  creeks,  and  on  Brushy 
Fork  in  Elizabeth  and  Decatur  townships,  but  the  bed  is  best  developed 
on  Brady  Creek  in  Washington  Township.  While  this  coal  is  found 
in  the  southern  part  of  the  county,  it  has  not  been  worked  south  of 
Little  Pine  Creek  in  Elizabeth  Township.  The  thickness  of  the  member, 
where  best  developed,  is  only  from  2  to  3  feet,  but  the  quality  of  the 
coal  is  excellent  for  domestic  use. 

The  Tionesta  coal  is  found  about  midway  in  the  interval  between 
the  Upper  Mercer  ore  and  the  Brookville  coal,  which  is  poorly  repre- 
sented in  Lawrence  Countv.  The  Tionesta  bed  lies  about  32  feet  above 
the  Upper  Mercer  ore,  and  about  63  feet  below  the  Ferriferous  lime- 
stone. It  is  often  called  the  60-foot  coal,  owing  to  the  fact  that  it 
occurs  about  60  feet  below  the  limestone,  which  is  the  most  important 
bed  for  reference  in  the  region.  The  clay  below  the  Tionesta  coal 
usually  has  good  volume,  but  is  somewhat  siliceous  in  character.  The 
associated  shales  have  ceramic  qualities,  and  in  many  places  have 
good  thickness.  These  beds  will  also  be  considered  under  the  above 
heading.     The  Tionesta  coal  extends  from  the  Ohio  River  northward 
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into  Jackson  County.     It   is  best   developed  in  Elizabeth,   Decatur, 
and  Washington  townships,  although  it  is  present  in  Hamilton  and  Upper. 

Upper  To%vnship. — ^The  Tionesta  coal  is  poorly  represented  in 
Upper  Township,  as  the  bed  in  much  of  the  area  is  replaced  by  thick 
sandstones,  or  is  marked  by  thin  deposits  of  carbonaceous  shales,  with 
impure  coal  bands.  No  Tionesta  coal  of  value  was  found  in  this  town- 
ship. 

Hamilton  Township. — Massive  sandstones  replace  the  Tionesta 
coal  in  most  of  Hamilton  Township  also.  In  the  western  part  of  the 
area  about  1  foot  of  this  coal  was  observed  at  a  few  places  on  the  main 
ridges. 

Elizabeth  Township. — The  Tionesta  coal  is  better  developed  in 
Elizabeth  Township  than  in  either  Upper  or  Hamilton.  However,  the 
areas  in  which  the  bed  has  sufficient  thickness  to  be  mined  by  drifting, 
even  in  a  small  way,  are  not  large.  It  has  the  best  volume  along  Little 
Pine  Creek,  where  house  coal  has  been  mined  at  a  few  places.  The 
following  section,  taken  at  Lawrence  Furnace,  shows  the  position  of 
the  Tionesta  coal  with  reference  to  other  well  known  beds: 

Ft.  In. 

Limestone,  Ferriferous 7 

Coal  blossom,  Chorion ._           2 

Clay,  good,  plastic 8 

Shale  and  shaly  sandstone... 17 

Coal  blossom,  BrooA-to/fe ..          6 

Shale 3 

Coal  blossom __  __           2 

Clay  shale 3 

Sandstone 1 

Shale.... 14 

Shaly  sandstone 8 

Shale '. 9 

Coal,  Tionesta y  No.  3b 1 

Clay 3          6 

The  Tionesta  coal,  lying  about  64  feet  below  the  Ferriferous 
limestone,  is  quite  persistent,  and  farther  north  it  thickens  considerably. 
The  interval  from  this  bed  to  the  limestone  in  this  region  is  from  60  to 
70  feet.  Near  Empire  Furnace,  in  Scioto  County,  the  local  coal  supply 
is  drawn  largely  from  this  bed.  On  Cooney  Branch,  near  the  La\\Tence- 
Scioto  county  line,  the  section  is  as  follows: 

Ft.  In. 

Shale,  dark,  tough 12 

Coal 

Bone  coal 

Coal \   Tionesta. 

Clay 

Coal 

Clay  shale 2 


9 
1 
1 

6 

I-  6 


On  the  lands  of  Etna  Furnace,  in  sections  16  and  21,  the  Tionesta 


>   Tioneata. 


Ft. 

In. 

6 

^  ^ 

^  ^ 

11 

^  ^ 

5 

^  ^ 

6 

11 
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uoal  occurs  62  feet  below  the  limestone,  and  is  1  foot  5  inches  thick.^ 
At  the  head  of  Darby  Creek,  north  of  Lawrence  Furnace,  the  coal 
has  been  mined  in  a  small  way.  Its  position  is  66  feet  below  the  Ferri- 
ferous limestone,  and  its  structure  is  shown  in  the  following  section: 

Ft.         In. 

Shale,  dark  colored 6 

Coal..]  [    1         .. 

Clay..  [   Tianesta . \  ._  6 

Coal..  J  [    1 

South  of  Center  Furnace,  in  Elizabeth  Township,  the  Tionesta 
coal  has  the  following  thickness  and  structure : 

Shale 

Coal,  good... 

Clay... 

Coal,  good--. 
Coal,  bony... 

Decatur  Township. — In  its  extension  northward  from  Elizabeth 
Township  into  Decatur  the  Tionesta  coal  thickens  somewhat,  but 
it  has  sufficient  volume  for  drift  mining  only  in  small  areas.  It  was 
mined  and  used,  to  a  small  extent,  with  charcoal  for  iron  smelting  in 
Buckhorn  Furnace,  but,  as  the  results  were  not  favorable,  this  practice 
was  soon  abandoned.  The  old  entries  are  seen  near  the  furnace  stack, 
and  they  lie  about  70  feet  below  the  Ferriferous  limestone.  No  good 
section  of  the  rocks  was  obtained,  but  Luther  Rankin  reports  the  Tionesta 
coal  in  this  locality  to  be  1  foot  6  inches  in  thickness. 

Washington  Township. — The  best  development  of    Tionesta  coal 

■ 

found  in  Lawrence  County  is  along  Brady  Creek,  in  Washington  Town- 
ship, where  the  coal  is  regularly  mined  for  a  part  of  the  local  supply 
of  domestic  fuel.  The  member  is  quite  persistent,  however,  across 
the  township,  but  in  some  places  the  bed  is  traced  more  by  its  clay 
than  by  the  coal  itself,  for  this  is  very  thin  and  shaly.  In  local  areas 
in  the  northern  part  of  the  township  the  coal  is  completely  replaced 
by  sandstones.  Along  the  Cincinnati,  Hamilton  &  Dayton  Railway, 
northeast  of  Olive  Station,  the  Tionesta  coal,  somewhat  thin  and  broken, 
was  exposed  near  the  track  level.     The  section  obtained  follows: 

Ft.         In. 

Shale 5 

Coal,  good-..l  f  ._  6 

Clay >  Tionesta. .|  ..  3 

Coal,  good. . .  J  [  - .  9 

Clay,  good,  plastic 3 

Near  the  head  of  Olive  Creek  the  coal  is  reported  by  Thurman 
Donley  to  be  in  one  block  1  foot  6  inches  thick.  It  has  been  worked 
in  a  small  way  here  for  local  use. 

»Geol.  Surv.  of  Ohio,  Rept.  of  Prog,  for  1870,  p.  191. 
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Near  the  mouth  of  Hawkins  Hollow,  ettst  of  Bloom  Funuu^e,  in 
Section  28,  this  coal  has  been  worked  for  local  use.  No  good  section 
of  the  rocks  in  the  interval  to  the  limestone  was  obtained,  but  the  dis- 
tance is  70  feet,  aneroid  measurement.  The  structure  of  the  bed  is 
as  follows: 

Ft.         In. 

Sbale,  dark _ _ ._ -.      5 

Coalf  good •                                                                  _.  6 

Clay,  plastic,  good  qiudity  •    j-j^,,^^                                                ]     1  » 

Coal,  bony '                 "1    1  3 

Coal,  good. I                                                              [    1  1 

Clay,  good _      2 

On  the  property  of  J.  P.  Hansgen,  in  Section  21,  on  Brady  Creek, 
the  coal  was  exposed  for  measiu^ment.     The  record  follows: 

Ft.         In. 

Shale 21 

Coal,  somewhat  bony _>  6 

Clay - .                                                                   '  ..  6 

Coal,  good [  TioMJila ...<  ..  8 

Clay. I                                                                   !  ..  1 

Coal,  good ;                                                                   [    1  11 

Clay 5 

About  one  mile  down  stream,  on  the  property  of  Kuhner  and 
Gleam,  the  structure  of  the  coal  is  as  folloTt^-s: 

Ft.         In. 

Shale,  black 7 


Coal,  somewhat  bony 

Clay,  good,  plastic 

Coal 


6 
6 
1 


Clay \   TioneMa I  ._  3 

Coal,  good j  I  ..'  4 

Clay I  j  ..  2 

Coal,  good... ...J  [    1  6 

Just  west  of  the  old  stack  of  Pioneer  Furnace  on  Brady  Creek, 
in  Section  22,  the  blossom  of  the  Tionesta  coal  was  seen,  but  the  structure 
of  the  bed  could  not  be  obtained.  The  interval  from  the  coal  to  the 
Ferriferous  limestone  is  60  feet,  and  on  this  account  the  coal  is  locally 
known  as  the  60-foot  bed.  North  of  Brady  Creek  the  coal  thins  to  a 
few  inches  except  in  the  vicinity  of  Monroe  Furnace  in  Jackson  County, 
where  it  is  well  developed.  The  following  section,  made  at  Monroe 
Furnace,  is  given  in  order  to  show  the  position  of  the  Tionesta  coal 
with  reference  to  the  Ferriferous  limestone:* 

Ft.         In. 

Limestone,  Ferriferous » 5 

Dark  clay  Hhale 1 

Coal  (reported) 3 

Not  exposed ._ ._     53 

»Geol.  Surv.  Ohio,  Rept.  Prog,  for  1870,  p.  159. 
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Ft.         In. 

Sandstone,  containing  iron  ore  and  Spififerae,  and  Producii 6 

Clay  shale _ ___      4 

Ck>al,  with  two  thin  slate  partings,  Tionesia.  i '. 3  6 

Near  Washington  Furnace,  in  the  northern  part  of  this  township, 
the  interval  occupied  by  the  coal  and  shale  is  taken  by  sandstones. 

Economic  Value  of  Tionesta  Coal 

Owing  to  the  character  of  the  overlying  strata,  the  Tionesta  coal 
is  known  locally  as  the  **Slate"  bed.  The  roof  material  of  this  member, 
in  the  northern  part  of  Lawrence  County,  is  a  dark  tough  shalci  imder 
which  mining  is  quite  safe,  as  any  give  or  break  of  the  roof  may  be 
detected  easily  by  sounding.  Further,  this  kind  of  a  roof  allows  a 
large  percentage  of  the  total  coal  to  be  mined.  The  floor  of  the  Tionesta 
bed  is  a  siliceous  clay,  which  gives  firm  support  for  the  posts  and  pillars. 
The  bed,  however,  has  some  objectionable  mining  features.  When 
the  coal  has  sufficient  volume  for  regular  drift  mining  it  is  broken  up 
into  two  or  more  coal  benches,  separated  by  clay  or  clay  shale  partings, 
the  weight  of  which  often  exceeds  that  of  the  coal.  Under  these  con- 
ditions, also,  the  coal  mines  dirty.  The  lower  or  main  coal  bench  is 
ever)rwhere  of  fair  quality,  but  the  upper  benches  are  in  many  places 
somewhat  impure.  This  member  is  also  uncertain  in  extent  and 
volume,  which  further  limits  its  importance.  On  the  whole  the  character 
of  the  Tionesta  coal  in  Lawrence  County  is  not  such  as  to  justify  mining 
in  a  large  way  at  present.  It  is  important,  however,  for  its  contribu- 
tion of  fuel  for  local  needs. 

The  Tionesta  coal  resembles  the  two  Mercer  coals  in  many  respects, 
but  it  is  less  pure  than  the  highest  member  of  Upper  Mercer.  The  coal 
in  the  benches  has  a  blocky  structure,  which  allows  the  fuel  to  be  mined 
in  lumps,  with  only  a  small  loss  in  fine  material.  It  is  a  free-burning 
fuel,  and  is  moderately  low  in  ash,  which  is  clay-like  in  character.  The 
soot  produced  during  the  combustion  of  the  coal  is  not  troublesome; 
hence  it  is  liked  for  domestic  purposes.  It  contains  more  sulphur 
than  the  underlying  Mercer  coals,  but  much  less  than  the  Clarion  coal 
of  the  Allegheny  formation.  The  sulphur  in  the  coal  is  in  the  form 
of  iron  disulphide,  and  is  distributed  irregularly  along  the  bedding 
planes.  When  all  properties  are  considered,  the  Tionesta  coal  is  a  very 
good  domestic  and  general  purpose  fuel.  The  operators  of  Buckhom 
Furnace  experimented  with  this  coal  for  iron  smelting,  but  their  tests 
were  not  satisfactory. 

Economic  Value  of  Tionesta  Clay 

The  Tionesta  clay  lies  directly  below  the  Tionesta  coal.  When 
normally  developed  this  clay  is  light  colored,  and  quite  free  from  flux- 
ing impurities,  but  it  is  nearly  everywhere  siliceous  in  character.     The 
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thickness  of  the  bed  shown  on  the  outcrop  is  3  feet  6  inches  at  Lawrence 
Furnace,  3  feet  near  Olive  Furnace;  5  feet  in  the  northwestern  part  of 
Decatur  Township;  5  feet  on  the  Hansgen  property,  on  Brady  Creek, 
and  5  feet  in  the  northwestern  part  of  Washington  Township.  In 
Elizabeth,  Decatur,  and  Washington  townships  the  average  thickness 
of  the  clay  is  nearly  4  feet,  while  that  of  the  overlying  coal  is  about 
1  foot  8  inches.  Considered  conjunctly,  these  beds  are  worthy  of 
attention  for  ceramic  purposes.  The  clay  is  well  fitted  for  high-grade 
building  brick,  and  it  may  be  employed  also  in  the  manufacture  of 
stone  ware,  paving  block,  and  sewer  pipe.  In  some  localities  this  clay 
assumes  the  phase  of  a  clay-bonded  sandstone,  which  may  be  utilized 
for  acid  refractory  ware.  The  Tionesta  clay  at  present  is  not  worked 
at  any  place  in  Lawrence  County. 

Economic  Value  of  the  Shales  Above  the  Tionesta  Coal 

Many  feet  of  shales  of  good  quality  for  ceramic  products  are  shown 
in  the  interval  from  the  Tionesta  coal  to  the  Clarion  clay.  The  shales 
in  the  upper  part  of  this  interval  are  in  the  Allegheny  formation,  but 
as  there  is  no  definite  break  in  the  deposits,  and  as  the  composition 
of  the  shales  throughout  the  entire  interval  is  much  the  same,  they  will 
be  considered  at  this  place.  All  the  gradations  can  be  found  from  a 
soft  fine-grained  gray  shale,  or  a  plastic  clay  to  tough  blue  shale,  dark 
fissile  shale,  carbonaceous  shale,  black  band  ore,  bony  coal,  or  sandstone. 

Some  of  these  varieties  are  unsuited  for  ceramic  purposes.  The 
tough  thin-bedded  blue  or  black  shales  often  spall  when  subjected  to 
heat.  In  burning  ware  made  from  such  shales  this  action  may  completely 
disrupt  it.  Shales  with  high  iron  content  fuse  at  low  temperatures 
under  reducing  heat,  as  the  iron  oxides,  which  are  reduced  from  the 
higher  to  the  lower  state,  attack  the  silica  to  form  low  fusing  silicates. 
Carbonaceous  shales,  with  considerable  iron  oxide,  cause  trouble  in 
burning,  as  they  act  much  the  same  as  the  shales  with  the  high  iron 
content  under  reducing  heat  conditions.  If  the  carbon  is  not  oxidized 
at  low  red  heat,  it  reduces  the  iron  with  the  formation  of  iron  silicates 
or  slags,  which,  by  flowing  at  moderate  temperatures,  deform  the  ware. 

The  varieties  best  suited  for  ceramic  ware  are  the  soft  gray  or 
ordinary  shales,  the  arenaceous  shales,  and  the  clay  shales.  The  dry- 
ing and  burning  shrinkage  coefficients  of  ware  made  from  the  different 
varieties  of  shales  vary  greatly.  The  total  shrinkage  in  ware  made  from 
the  fine-grained  shales,  or  those  high  in  fluxes,  is  generally  sufficient 
to  cause  warping  or  checking  of  the  ware.  Coarse-grained  arenaceous 
shales  have  low  shrinkage  usually,  and  make  ware  that  retains  its  shape 
well  through  the  drying  and  burning  stages.  The  shrinkage  of  the 
clay  shales  is  about  intermediate  between  the  fine-grained  and  the 
arenaceous  shales.  The  fine-grained  shales  generally  vitrify  early  to 
a  dense  mass.     The  arenaceous  shales,  where  the  proportion  of  sand  is 


LAWRENCE   COUNTY     <  311 

large,  produce  a  porous  body.     Clay  shales  generally  vitrify  to  a  good 
dense  body,  but  not  as  early  as  the  fine-grained  varieties. 

The  color  developed  in  the  ware  made  from  the  shales  is  also  of 
importance,  and  is  due  largely  to  the  quantity  and  disseminated  con- 
dition of  the  iron,  to  the  quantity  of  lime  and  clay  substance,  and  to 
the  state  of  oxidation  and  vitrification.  For  paving  brick,  color  and 
texture  are  important,  but  texture  is  by  far  the  most  so.  A  dark 
color  is  usually  wanted,  as  this  seems  to  indicate  a  better  state  of 
vitrification.  The  texture  must  be  such  that  the  brick  are  tough, 
or  will  withstand  long  abrasive  strains.  Toughness  in  ware  is  secured 
where  two  classes  of  components  are  active;  one  class  is  made  up  of 
those  materials  that  fuse  and  bond,  and  the  other  of  those  that  remain 
rigid  or  unaffected.  When  these  classes  of  components  are  properly 
adjusted,  the  texture  of  the  ware  is  stony  and  dense.  Ware  of  this 
character  is  very  tough  and  durable.  Where  the  mass  vitrifies  to  a 
glass,  the  ware  is  brittle,  and  where  no  vitrification  takes  place,  it  is 
porous  and  fragile.  Shales  containing  coarse  sand  are  well  suited  for 
this  grade  of  ware,  as  the  finer  parts  vitrify,  while  the  coarser  particles 
remain  unaffected.  Such  shales  go  to  a  good  dense,  tough  mass,  with 
low  shrinkage,  and  generally  with  good  color.  Mixtures  of  shales 
and  clays  also  give  good  results,  as  the  shale  vitrifies  much  earlier  than 
the  clay. 

For  sewer  pipe  the  materials  must  have  practically  the  same  quali- 
ties as  for  paving  brick.  The  ware  must  be  tough  to  withstand  shipping 
and  handling;  further,  it  must  be  vitrified  to  prevent  absorption  and 
abrasion.  The  color  desired  by  the  trade  varies  from  dark  red  to  brown 
or  to  nearly  black. 

Almost  any  shale  may  be  used  in  making  common  brick,  as  color 
and  shape  are  of  little  importance.  For  wire  cut,  or  pressed  building 
brick,  shape,  texture,  and  color  are  of  value.  The  brick  should  have 
straight  faces  and  edges.  Warped,  dished,  or  checked  ware  is  very 
undesirable,  as  it  does  not  lay  up  well  in  the  wall.  The  trade  at  present 
prefers  a  partially  or  completely  vitrified  brick,  on  account  of  the  low 
absorption.  The  color  should  be  pleasing  to  the  eye,  but  the  shades 
desired  vary  with  the  individual  taste. 

Roofing  tile  should  be  strong  and  tough  to  withstand  the  strains. 
Both  semi-  and  completely  vitrified  tile  are  found  on  the  market.  A 
good  bright  cherry  red  is  the  color  most  desired.  Weathered  shale  is 
better  fitted  for  this  class  of  ware  than  the  unweathered,  for  in  the  for- 
mer the  iron  is  oxidized  principally  to  the  ferric  state,  the  fluxes  are  low 
from  leaching,  and  the  carbon  has  been  largely  removed  by  oxidation. 

Each  stratum  of  shale  should  be  tested  to  find  for  what  particular 
ware  it  is  best  fitted.  Mixtures  of  the  different  shales  found  in  the  same 
interval  should  also  be  made  and  tested.  In  these  tests  the  following 
points  should  be  noted. 
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Preparation  for  the  Kiln 

Ease  of  Grinding. — Most  shales  require  grinding  or  long  weathering 
to  reduce  them  to  the  necessary  state  for  working  into  ware.  The 
dry  pan  is  the  most  common  machine  employed  for  the  reduction  of 
the  material,  but  chasers  and  wet  pans  are  used  in  some  places.  For 
most  shales  the  dry  pan  is  the  cheapest  and  most  efficient  method. 
A  9-foot  dry  pan  will  reduce  from  50  to  100  tons  per  day  of  ordinary 
shale.  The  kind  and  amount  of  grinding  machinery  necessary  for  a 
certain  capacity  of  plant  depends  on  the  ease  of  reduction. 

Ease  of  Developing  Plasticity. — The  ease  of  developing  plasticity 
determines  the  method  to  be  followed  in  the  preparation  of  the  ground 
shale  for  its  formation  into  w^are.  In  the  dry  processes  a  certain  degree 
of  steaming  or  aging  is  necessary,  while  in  the  stiff  and  soft  mud  process 
pugging  only  is  required.  The  extent  of  this  action  depends  on  the  ease 
of  developing  plasticity,  which  in  most  shales  is  readily  produced. 

Ease  of  Forming  Into  Ware. — The  forming  or  manufacture  of 
the  materials  into  ware  is  accomplished  in  several  ways.  Hand  molding 
for  common  brick  is  occasionally  practiced.  No  difficulty  is  experienced, 
as  the  soft  mud  used  is  easily  shaped  into  the  desired  forms.  Soft 
mud  machinery  is  also  used  to  a  limited  extent.  Stiff  mud  machinery 
is  the  common  method  used  in  the  manufacture  of  brick,  sewer  pipe, 
and  roofing  tile.  The  main  point  is  the  behavior  of  the  mud  as  it  flows 
through  the  dies.  When  the  column  is  formed  by  the  auger  machine, 
laminations,  cracks,  and  unequal  densities  are  to  be  observed.  IjCSS 
lamination  occurs  when  the  plunger  machine  is  used.  In  the  dry 
process  filling  out  the  comers  and  bonding  the  mass  are  the  main  re- 
sults to  be  accomplished. 

Drying  Behavior. — Checking  and  warping  are  vital  points,  as  these 
defects  make  the  ware  unmarketable.  They  are  produced  by  the 
strains  set  up  in  the  ware  due  to  drying,  or  to  the  manner  of  mak- 
ing, or  to  both.  Auger  machine-made  ware  shows  these  defects 
most.  The  drying  shrinkage  should  be  carefully  measured.  When 
this  is  high,  checking  and  warping  usually  develop  either  during  the 
drying  or  the  burning  of  the  ware.  This  defective  ware  may  amount 
to  several  per  cent  of  the  total  output.  The  rate  and  method  of  dry- 
ing should  be  determined,  as  the  kind  and  capacity  of  the  drier  used 
depend  on  these.  As  a  general  thing,  ware  made  from  the  coal  for- 
mation shales  dries  quickly  and  safely.  The  toughness  of  the  dried 
ware  should  also  be  taken  into  account,  as  the  breakage  in  handling, 
when  the  ware  is  fragile  or  tender,  is  an  important  item  of  loss. 

Scumming. — This  is  important,  only,  where  the  color  of  the  burned 
ware  must  be  considered.  In  face  brick  and  roofing  tile  it  is  a  serious 
defect,  as  the  discoloration  is  offensive  to  the  eye.  But  little  attention 
's  paid  to  it  in  sewer  pipe  and  in  paving  brick.     It  is  caused  by  the 
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soluble  salts  in  the  materials  being  deposited  on  the  surface  of  the  ware 
during  the  drying  process. 

Burning  Qualities 

Temperature  and  Range  of  Vitrification. — That  temperature  at 
which  the  fluxing  or  bonding  components  have  combined,  with  those 
giving  rigidity  to  the  mass  to  form  the  strongest  and  best  developed 
structure,  is  considered  in  clay  working  the  vitrification  temperature. 
The  structure  of  the  body,  as  previously  stated,  depends  on  the  relative 
quantities  of  these  two  classes  of  components.  When  the  fluxing 
components  are  low,  the  body  Will  be  open  and  porous;  when  high,  it 
will  be  stony  or  even  vitreous.  There  is  one  temperature  at  which 
the  structure  of  the  body  is  best  developed,  and  this  temperature  de- 
pends principally  upon  the  composition  of  the  ingredients. 

The  range  of  vitrification  is  that  period  in  the  burning  which  begins 
with  incipient  vitrification  and  extends  to  complete  vitrification,  or 
to  where  the  ware  softens  and  deforms.  During  this  period  the  ware 
has  a  good  structure,  while  below  it  the  ware  is  soft  and  porous,  and 
above  it  the  product  is  vitreous  and  deformed.  This  range  varies 
with  the  composition  and  with  the  texture  of  the  different  materials.  If 
the  range  is  long,  little  difficulty  will  be  experienced  in  burning  the  ware, 
but  if  short,  the  danger  of  over  or  under  burning  is  greatly  increased. 

Structure  of  Mature  Body. — The  structure  of  the  body  required 
varies  somewhat  for  the  different  classes  of  ware,  and  also  for  different 
grades  in  some  of  the  classes.  For  paving  brick  it  should  be  dense 
and  stony,  as  they  must  be  hard,  tough,  and  non-absorbent.  Much 
the  same  structure  is  demanded  for  sewer  pipe,  and  for  roofing  tile. 
For  the  better  grades  of  building  brick  the  trade  at  present  requires 
a  well  vitrified  body  especially  for  outside  work.  The  demand  is  for 
brick  that  absorbs  but  little  if  any  Water,  and  that  does  not  discolor  easily. 
For  filler  brick  an  open  porous  structure  is  generally  preferred. 

Burning  Behavior. — Warping,  dishing,  and  checking,  during  the 
burning  process,  depend  largely  on  the  strains  set  up  in  the  ware  during 
the  drying  process,  augmented  by  strains  due  to  heat  action.  The 
kiln  strains  are  softening  during  the  water  smoking  and  vitrification 
periods,  and  fire  shrinkage.  The  total  drying  and  fire  shrinkage  of 
shales  is  usually  from  1  to  1|  inches  per  foot.  Shales  contain  more 
or  less  carbonaceous  matter  which  may  cause  trouble  during  the  burning, 
especially  if  the  carbon  content  is  high,  or  if  the  body  is  very  dense. 
This  carbon  must  be  oxidized  at  low  red  heat,  or  it  causes  a  reduction 
of  the  iron  oxide  from  the  higher  to  the  lower  state,  which  then  attacks 
the  silica  to  form  low  fusing  slags.  This  chemical  and  physical  action 
causes  bloating  and  deformation  of  the  ware. 

The  color  of  ware  made  from  shale  depends  on  the  iron  content, 
on  its  state  of  oxidation  produced  during  burning,  and  on  the  alkaline 
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earths  present.  The  iron  oxide  in  shales  varies  ordinarily  between 
5  and  10  per  cent.  Ferric  oxides  are  red,  while  the  ferrous  oxides  or 
their  compounds  are  dark.  The  color  of  the  ware  depends  on  the  state 
of  oxidation,  which  may  l)e  varied  by  the  method  of  firing.  For  the  pro- 
duction of  a  red  color  an  "open"  fire  with  excess  of  air  is  required,  and 
for  that  of  the  dark  colors  a  '*tight"  fire  with  insufficient  air  is  necessarj'. 
The  finish  or  dark  glaze  required  for  paving  brick  is  produced  by  reducing 
conditions  during  the  later  part  of  the  bum. 

The  various  strata  in  the  interval  have  not  been  tested  bv  the 
Siirvey;  so  definite  information  on  them  cannot  be  given.  Deposits 
should  be  thoroughly  tested  to  find  for  what  particular  wares  they  are 
best  fitted  before  any  development  is  undertaken.  ^luch  expense 
and  labor  can  be  avoided  by  so  doing.  Lawrence  County  has  a  wealth 
of  clay  well  suited  for  the  manufacture  of  high-grade  building  brick, 
and  sewer  pipe,  and  of  shales  which  are  superior  for  paving  brick  and 
roofing  tile. 

An  analvsis  of  the  shales  below  the  Ferriferous  limestone  at  the 
Superior  Portland  Cement  Company's  plant  is  reported  by  Mr.  E.  C. 
Switzer  as  follows:* 

Silica,  SiOt 55.04 

Alumina,  AltOi 29.36 

Ferric  oxide,  FcjO. 2.10 

Lime,  CaO 50 

Magnesia,  MgO .91 

Ignition  loss 11.95 

A  partial  analysis  of  the  clay  shale  below  the  Clarion  clay  at  Bartles 
Station  is  reported  by  Mr.  E.  B.  Williard  as  follows:^ 

Silica,  SiO, 62.63 

Alumina,  AlsO. 24.69 

Ferric  oxide,  FcjOi 1.75 

Lime,  CaO 1.00 

The  ceramic  industry  is  poorly  represented  in  Lawrence  County, 
although  many  conditions  are  quite  favorable  for  the  success  of  clay 
product  enterprises.  The  quantity  of  the  materials  is  large,  and  the 
quality  good;  further,  the  cheap  coal,  of  which  the  county  produces 
large  quantities,  could  be  used  as  fuel,  thus  affording  the  best  possible 
market  for  this  material.  When  properly  selected  or  mixed  large  de- 
posits of  these  shales  are  well  fitted  for  the  manufacture  of  paving  and 
building  brick,  sewer  pipe,  and  roofing  tile.  In  the  manufacture  of  pav- 
ing brick  the  plants  in  this  region  would  have  to  compete  with  the  Ports- 
mouth plants,  which  are  well  located,  but  have  a  costly  fuel  supply.  For 
red  brick,  sewer  pipe,  or  roofing  tile,  the  competition  would  not  be  severe. 

^Personal  letter,  Feb.  28,  1913. 
^Personal  lottcr,  March  7,  1913. 
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ALLEGHENY  FORMATION. 

The  Allegheny  formation  is  the  most  important  division  of  rocks 
appearing  at  the  surface  in  Lawrence  Comity.  It  begins  with  the  Brook- 
ville  or  No.  4  coal  and  ends  with  the  Upper  Freeport  or  No.  7  coal. 
Other  well  known  members  are  the  Clarion  coal,  Ferriferous  lime- 
stone and  ore,  Lower  Kittanning  coal  and  clay,  Middle  Kittanning  coal, 
and  Lower  Freeport  coal.  The  rocks  of  this  formation  are  best  exposed 
in  Upper,  Hamilton,  Elizabeth,  Decatur,  and  Washington  townships, 
although  they  are  present  also  in  Perry,  Fayette,  Lawrence,  Aid,  Symmes, 
and  Mason  townships. 

BROOKVILLE,   CONWAY,  OR  No.  4  COAL 

In  Lawrence  County  the  Brookville  coal,  locally  known  as  the 
Conway,  is  generally  wanting,  or  is  represented  only  by  a  stain,  but 
in  a  few  localities  in  the  southern  part  it  thickens  to  12  or  18  inches. 
This  coal  has  been  mined  along  the  outcrop  at  a  few  places  in  Upper 
Township,  north  of  Ironton,  but  the  bed  is  of  little  importance  at  pre- 
sent.  It  is  exposed  in  the  road  tunnel  just  north  of  Ironton,  where  the 
following  section  was  taken:  p^       j^ 

Coa\,  Lower  Kittanning 3 

Covered,  aneroid  measurement _  25 

Limestone,  FerriferouSj  seen  a  short  distance  north- 2 

Covered,  aneroid  measurement.  _ 11 

Sandstone,  massive 20 

Disconformity. 

Shales  with  ore  nodules 7 

Coal,  Brookville 1 

Clay,  light 1 

Clay  shale 4 

Sandstone,  aneroid  measurement 54 

Shales,  with  thin  coal  band 2 

Ore,  Upper  Mercer 2 

Clay 1 

North  of  the  tunnel  the  Brookville  coal  was  observed  on  the  out- 
crop at  a  few  places,  but  the  bed  was  thin  and  impure.  In  the  north- 
ern part  of  the  county  the  coal,  in  most  of  the  area,  is  replaced  by 
thick  sandstones.  As  the  coal  is  thin,  and  as  the  associated  beds  have 
no  practical  value,  the  member  will  not  be  traced  in  a  detailed  way. 
The  thin  ore  bed  at  this  horizon  was  mined  to  a  very  small  extent 
for  the  charcoal  furnaces.  The  deposits  are  very  local,  and  the  quality 
of  the  ore  poor.  The  position  of  the  Brookville  coal  is  from  15  to  35 
feet  below  the  Ferriferous  limestone. 

CLARION  OR  HECLA  SANDSTONE 

The  position  of  the  Clarion  or  Hecla  sandstone  is  between  the  Brook- 
ville and  Clarion  coals.  The  thickness  of  the  member  varies  from  place 
to  place,  but  it  is  usually  from  15  to  30  feet.     This  sandstone  extends 
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northward  from  the  Ohio  River  across  Upper,  Hamilton,  Elizabeth, 
Decatur,  and  Washington  townships  into  Jackson  County.  As  many 
sections  showing  the  position  and  thickness  of  the  Clarion  sandstone 
are  given  elsewhere  in  this  bulletin  they  will  not  be  repeated  here. 

Economic  Value 

From  the  Clarion  or  Hecla  member  most  of  the  sandstone  used  in 
building  and  lining  the  charcoal  furnaces  in  Lawrence  County,  and  also 
in  Jackson,  was  obtained.  Jefferson  Furnace,  near  Oak  Hill,  Jackson 
County,  the  only  active  charcoal  furnace  in  Ohio  at  present,  has  been 
relined  with  this  material  for  over  60  years.  The  rock  has  excellent, 
fire  resisting  qualities,  and  is  chemically  constituted  to  withstand  the 
action  of  acid  slags.  In  Lawrence  County  the  deposit  of  Clarion  sand- 
stone near  Coalgrove  is  worked  for  shipment  by  John  Peters,  and  it  is 
known  locally  as  *'fire  stone".  This  sandstone  has  a  light  yellow  color, 
and  is  composed  of  quartz  and  feldspar  sand  of  medium  sized  grains, 
with  a  small  quantity  of  clay  and  iron  oxides  for  the  bonding  com- 
ponent. In  conjunction  with  a  dense  sandstone  called  a  ganister, 
and  found  at  the  base  of  the  Clarion  clay,  the  Clarion  sandstone  is  mined 
by  stripping  and  prepared  for  the  market.  The  material  is  sold  to  the 
trade  both  in  a  block  form  and  in  a  crushed  state.  A  small  quantity  of  clay 
is  usually  added  to  the  natural  stone  before  it  is  ground  in  the  dry  pan. 

An  analysis  of  the  sandstone,  made  by  W.  M.  Barnett,  shows  that 
it  contains  about  88  per  cent  silica,  while  two  analyses  of  the  prepared 
material,  also  made  by  the  same  person,  are  compared  below  with  that 
of  a  mica  schist,  which  is  used  in  steel  works  for  the  same  purpose  as 
the  sandstone: 

Prepared  Pre  pared 

material.  material.  Mica 

Coalgrove.  Coalgrove.  schist. 

Silica,  SiO, 80.70  83.00  85.36 

Alumina,  AW.     ...1 ^^^  ^^  5j  ,,44 

Feme  oxide,  FezOi..  J 

Lime,  CaO .28  .12  .14 

Magnesia,  MgO 1.70  3.14  trace. 

Ignition  loss 3.00  2.70  1.3o 

The  material  is  used  in  lining  cupolas,  Bessemer  converters,  and 
ladles.  The  principal  markets  are  the  steel  plants  at  Ashland,  Kentucky, 
and  at  Columbus,  Ohio.  The  output  of  both  the  prepared  and  natural 
sandstone  and  ganister  is  about  5,000  tons  per  year. 

CANARY  ORE 

The  Canarj''  ore  lies  at  the  base  of  the  Clarion  clay,  and  is  found 
at  only  a  few  places  in  Lawrence  County.  It  is  a  kidney  ore  of  a  yellow- 
ish color,  and  is  low  in  iron.  The  bed  was  worked,  to  a  small  extent, 
by  stripping,  during  the  active  period  of  the  charcoal  furnaces.  At 
present  the  Canary  ore  has  no  value  worthy  of  consideration. 
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CLABION  COAL  AND  CLAY 

In  Lawrence  County  the  Clarion  coal  is  found  in  good  development 
only  in  Washington  and  in  northern  Decatur  townships.  From  central 
Decatur  Township  south  to  the  Ohio  River,  the  position  of  the  member 
is  marked  by  a  thin  stain  of  rotten  coal  or  carbonaceous  olay«  The 
underlying  Clarion  clay,  however,  in  this  county,  reaches  its  maximum 
thickness  in  the  area  south  of  the  coal  field.  In  fact,  the  clay  is  usually 
thin  and  siliceous  where  it  is  overlaid  by  coal.  The  Clarion  clay  is  found 
not  only  in  Washington  and  Decatur  townships,  but  also  in  Elizabeth, 
Hamilton,  and  Upper.  The  coal  lies  directly  below  the  Ferriferous 
limestone,  or  about  30  feet  above  the  base  of  the  Allegheny  formation. 
The  normal  position  of  the  Clarion  clay  is  directly  below  the  coal,  but 
owing  to  the  absence  of  the  coal  bed  in  the  southern  part  of  the  county 
it  lies  just  below  the  Ferriferous  limestone.    See  Map  IV  facing  page  318. 

Upper  Township. — In  Upper  Township  the  Clarion  coal  is  marked 
only  by  a  stain,  but  the  clay  has  normal  development  in  most  of  the 
area.  Further,  at  the  base  of  the  clay,  there  is  present  in  local  dis- 
tricts a  hard  siliceous  material  which  is  called  ganister.  A  section 
taken  on  the  John  Peters  property,  near-  Coalgrove,  shows  the  relation 
of  the  Clarion  clay  and  ganister  to  other  members.  The  measurements 
follow: 

Ft.         In. 

Limestone,  Ferriferous 5 

Clay,  siliceous,  plastic.  Clarion 8 

Sandstone,  irregular,  ganister 8 

Sandstone,  Clarion^  called  "fire  stone".. _.. 10 

This  ganister  is  local  in  extent,  but  it  is  found  also  in  small  areas  at 
other  places  in  the  county  north  of  this.  At  the  plant  of  the  Ironton 
Portland  Cement  Company,  A.  C.  Steece  reports  that  the  Clarion  clay  is 
from  6  to  10  feet  in  thickness,  and  is  of  good  quality  for  briek  making. 
On  Hog  Run  the  clay  is  about  8  feet  in  thickness,  and  the  underlying 
ganister,  which  is  locally  developed,  is  from  1  to  2  feet.  In  the  northern 
and  western  parts  of  the  township  the  Clarion  clay  is  very  unsteady, 
and  the  ganister  was  not  observed. 

Perry  Township. — The  Clarion  clay  is  present  in  places  along 
the  courses  of  Ice  and  Little  Ice  creeks,  in  the  western  part  of  Perry 
Township,  but  the  coal  is  wanting.  When  the  clay  is  present,  it  is 
from  3  to  8  feet  in  thickness,  and  quite  siliceous  in  character.  The 
ganister  has  been  worked  near  Forestdale  for  the  steel  plants  at  Ashland, 
Kentucky.  On  Little  Ice  Creek  north  of  the  Bearing  road,  on  the 
property  of  Charles  Schaefer,  the  beds  where  exposed  measured  as 
follows: 

Ft.  In. 

Clay,  Clarion 3 

Sandstone,  ganister 1  8 

Sandstone,  bluish  gray,  also  used  as  ganister 4 
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Hamilton  Toimship. — The  Clarion  coal  is  wantmg  in  all  of  Hamil- 
ton To^Tiship,  while  the  clay  is  present  only  in  isolated  areas,  and  is 
seldom  more  than  3  or  4  feet  in  thickness.  It  is^  of  the  usual  siliceous 
character,  and  gradates  into  sandstones.  The  position  of  the  beds  is 
well  toward  tKe  summits  of  the  main  ridge. 

Elizabeth  Township. — The  horizons  of  the  Clarion  coal  and  clay 
are  above  drainage  in  nearly  all  of  Elizabeth  Township.  Their  positions 
are  near  the  summits  of  the  high  knobs  on  the  main  ridges  in  the  west- 
ern part,  but  owing  to  the  descent  of  the  rocks  to  the  east  and  south 
they  are  at  drainage  level  along  the  courses  of  the  streams  in  the  eastern 
part.  The  Clarion  coal  is  marked  only  by  a  smut  streak,  but  the  Clarion 
clay  is  present  in  force  in  all  the  township  except  that  part  south  of 
Little  Pine  Creek  and  west  of  Pine  Grove  Furnace.  In  the  northern 
and  eastern  parts  of  this  township  the  clay  has  excellent  volume  and 
continuity;  in  fact,  it  is  better  represented  here  than  in  any  other  part 
of  Lawrence  County.  At  Lawrence  Furnace  the  Clarion  clay  is  quite 
thick  and  is  well  fitted  for  ceramic  uses.  It  is  plastic,  light  colored, 
somewhat  siliceous,  and  is  low  in  iron  and  other  fluxing  compounds. 
A  measurement  obtained  just  east  of  the  furnace  is  given  below: 

Ft.         In. 

Limestone,  Ferriferous 7 

Coal  stain,  CZanon ._  2 

Clay,  light,  plastic,  Clarion 8 

At  the  mines  of  W.  R.  Maxey,  one  mile  west  of  Lawrence  Furnace, 
the  Clarion  coal  is  represented  by  about  6  inches  of  black  carbonaceous 
material,  but  the  Clarion  clay,  the  lower  part  of  which  is  very  siliceous, 
is  9  feet  in  thickness.  Near  the  head  of  Darby  Creek  the  clay  was 
again  well  exposed  for  measurement,  and  the  thickness  is  7  feet.  The 
following  record  was  taken  at  the  mines  of  E.  B.  Willard,  near  Bartles 
Station: 

Ft.         In. 

Limestone,  Ferriferous ^ 6 

Clay,  plastic,  good,  Clarion 6 

Shales 12 

Decatur  Township. — In  a  general  way  the  Clarion  coal  has  excel- 
lent volume  and  continuity  in  Decatur  TowTiship  north  of  a  line  drawn 
from  east  to  west  through  Moulton,  while  south  of  this  the  member 
is  marked  only  by  a  thin  bed  of  decayed  coal  or  by  a  smut  streak.  The 
Clarion  clay,  however,  is  best  developed  in  the  area  in  which  the  coal  is 
wanting.  The  horizons  of  the  beds  are  found  well  up  on  the  hills  in 
the  western  part  of  the  township,  and  pass  from  view  near  the  head- 
waters of  the  streams  that  rise  on  the  main  ridge,  which  extends  along 
the  eavStern  border.  At  the  mines  of  Michael  Riley,  near  Center  Station, 
the  Clarion  clay  measures  5  feet  in  thickness,  but  the  coal  is  scarcely 
represented.     In  the  southwestern  part  of  the  township  the  following 


Ciay,  aificeouB,  Clarion _ 4 
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measurements  were  obtained  at  the  mines  of  the  Superior  Portland 
Cement  Company: 

Ft.  In. 

Limestone,  Ferriferous 7 

Shale _..:_-_ 8 

Coal  streak,  Clarion ._  1 

Clay,  Clarion,  plastic,  siliceous 5  4 

Near  the  head  of  Bear  Run,  E.  C.  Switzer  reports  the  Clarion  coal 
to  be.l  foot  3  inches  in  thickness.  Just  across  the  main  ridge  north  of 
this,  at  the  head  of  Young's  Branch,  a  heavy  blossom  of  this  coal  is  ex- 
posed in  the  bed  of  the  stream.  The  coal  was  not  sufficiently  solid 
for  measurement,  but  Luther  Rankin  stated  that  the  bed  under  cover 
was  4  feet  in  thickness.  The  member  is  somewhat  unsteady  in  this 
locality,  but  the  blossom  of  the  coal  was  observed  at  a  few  places  on 
the  hill  west  of  this  stream,  near  the  mouth  of  which  the  record  given 
below  was  obtained: 

Ft.         In. 

Limestone,  Ferriferous-..^ . 8 

Shale,  draw  slate _.  4 

Coal..]  [..  9 

Clay..   ►  Clarion __  = _ <  ..  5 

'     Coal..  J  [21 

In  the  hills  east  of  the  creek  the  coal  was  not  seen,  although  the 
member,  Mr.  Rankin  states,  has  fair  volume  at  a  few  places.  At 
the  head  of  Howard  Run  the  Clarion  coal  has  been  mined,  but,  as 
the  entries  had  fallen,  no  section  could  be  obtained.  William  Clutts 
reports  the  total  thickness  of  coal  and  partings  to  be  nearly  7  feet. 
In  Buckhorn  Hollow  the  blossom  was  seen  at  several  places,  and  the 
coal  was  formerly  mined  in  the  bed  of  the  creek  near  the  head  of  the 
hollow.  A.  J.  Goody  reports  that  the  Clarion  coal  is  well  developed 
near  the  head  of  the  hollow,  but. that  it  is  thin  or  wanting  towards 
the  mouth.  Further,  he  states  that  it  thins  by  replacement  of  the 
upper  coal  benches  by  sandstones.  West  of  Moulton  the  sections 
show  3  feet  of  clay,  but  no  coal  below  the  limestone.  In  Branch  Hollow, 
southwest  of  Moulton,  the  coal  is  wanting,  but  the  clay  is  present. 
The  section  obtained  near  the  mouth  of  Painter  Creek. shows  that  the 
Clarion  coal  has  normal  volume,  and  that  the  clay,  although  somewhat 
siliceous,  is  4  feet  in  thickness.     The  structure  of  the  rocks  is  as  follows: 

Ft.  In. 

limestone,  Ferriferous 7 

Shale,  draw  slate _.  2 

Coal..]                                                                                                [    1  1 

Clay..                                                                                                        ..  6 

Coal. .  >  Clarion {     1  7 

Clay..                                                                                                           ..  1 

CoaJ..  J                                                                                                [  -.  5 

Clay,  siliceous,  Clarion. 4 
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Near  the  head  of  Painter  Creek,  where  the  coal  passes  below  drain- 
age, it  has  the  following  structure:  p^       j^ 

Limestone,  Ferriferous _ 5 


Coal.J 

CJlay.. 

Coal.. 

Clay.. 

Coal.. 

Clay.. 


'  Clarion ' 


6 
1 
6 
6 
1 
7 


On  the  north  side  of  the  hill,  south  of  Painter  Creek,  the  coal  is 
reported  by  Frank  Smith  to  be  well  developed,  while  on  the  south 
side  of  the  hill  the  bed,  he  states,  thins  to  15  inches,  or  even  less.  It 
persists  to  near  the  center  of  the  hill  and  then  thins  rapidly.  In  the 
hill  north  of  Painter  it  has  normal  volume  and  excellent  continuity. 
Mr.  H.  L.  Moulton  reports  the  Clarion  coal  in  this  region  as  follows: 

It  is  well  developed  on  Painter  Creek.  East  of  the  railroad,  south  of  Painter 
Creek,  it  b  developed  in  Carmen  Hollow,  which  is  west  of  Jep  Station,  but  is  wanting 
in  the  hills  south  of  this  along  the  pike.  The  mines  of  the  Hall  Coal  Company,  which 
are  idle  at  present  (1912),  are  located  east  of  Jep  Station.  The  main  entries  are  in  the 
Painter  Creek  hill  to  the  east,  and  the  coal  has  practically  the  same  volume  as  that 
found  on  Painter  Creek.  On  the  hill  w^est  of  the  railroad  some  mines  have  been  worked. 
The  coal  has  a  normal  thickness  south  of  this  to  Caiinen  Hollow.  An  east  and  west 
line  through  Moulton  marks  practically  the  southern  limit  of  the  Clarion  coal  in  Law- 
rence County. 

At  the  mines  .of  the  Buckhom  Coal  Company,  on  Nigger  Creek, 
the  structure  of  the  Clarion  coal  is  as  follows: 


Ft. 
Limestone,  Ferriferous -     7 

Coal 

Shale 

Coal 

Shale 

Coal 

Clay 


Clarion. 


In. 


6 
8 
2 
6 


2 


Up  Nigger  Creek  a  thick  blossom  was  seen  in  several  places,  but 
the  coal  was  not  found  opened.  Near  the  head  of  the  creek,  Alfred 
M  alone  reports  the  total  thickness  of  the  coal  and  parting  to  be  from 
3  feet  6  inches  to  4  feet.  The  following  section  was  taken  in  the  McGugin 
mine,  near  Olive  Station,  in  northern  Decatur  Township: 


Ft. 

Limestone,  Femfircus 7 

Shale,  draw  slate _- 

Coal 

Clay 

Coal 

Clay 

Coal ._ 

Clay 

Coal,  generally  bony 

Clay 


In. 


'   Clarion ' 


6 
7 
1 
8 
8 
8 
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Symmes  Township. — The  Clarion  coal  appears  in  the  bed  of  Buffalo 
Creek  near  the  Rehmer  School,  in  Symmes  Township,  and  this  is  its  most 
eastern  exposure  in  Lawrence  County.  John  Rehmer  states  that  the 
coal  is  1  foot  6  inches  in  thickness,  and  that  a  small  quantity  of  fuel 
has  been  obtained  here  by  stripping.  No  drill  records  showing  the 
character  of  the  member  imder  cover  in  this  area  were  obtained,  but 
the  continuity  of  the  bed,  where  it  passes  from  view  in  the  northeastern 
part  of  Decatur  Township,  would  indicate  that  there  may  be  a  small 
field  of  good  coal  in  northwestern  Symmes  Township. 

Washington  Township. — -The  Clarion  members  extend  from  Decatur 
Township  northward  across  Washington  into  Jefferson  Township, 
Jackson  County.  The  beds  are  found  near  the  summits  of  the  main 
ridges  in  the  western  part,  but,  owing  to  the  dip  of  the  rocks  at  the 
east  and  south,  they  pass  below  cover  west  of  the  high  ridge  that  extends 
along  the  eastern  border.  Both  coal  and  clay  are  quite  constant  through- 
out the  area,  although  at  a  few  places  they  are  replaced  by  sandstones. 
Further,  in  local  areas,  the  upper  bench  of  coal  is  wanting,  or  is  in  a 
decayed  condition.  The  field  of  Clarion  coal  in  Washington  Township 
is  an  important  asset  to  the  mineral  resources  of  Lawrence  County. 
As  the  Clarion  clay  is  usually  thin  and  somewhat  siliceous,  and  as  it 
ranks  far  below  the  great  overlying  Lower  Kittanning  bed,  its  utilization 
is  practical  only  where  mined  along  with  the  coal,  and  where  other  con- 
ditions are  favorable  for  the  success  of  ceramic  industries.  Near  the 
head  of  Olive  Creek,  in  Section  35,  the  Clarion  coal  was  seen  in  the 
road  that  leads  from  this  stream  to  Indian  Creek.  At  this  place  the 
coal  is  thin,  as  is  shown  by  the  following  section: 

Ft.         In. 

Limestone,  Ferriferous ^ ._  6 

Coal  blossom,  Clarion _ 1 

Clay,  Clarion _ 3 

Sandstone,  Cght  color,  ganister 4 

About  one  mile  further  north,  on  Olive  Creek,  in  Section  36,  near 
the  track  of  the  Cincinnati,  Hamilton  &  Dayton  Railway,  this  coal  is 
only  1  foot  thick.  James  Donley  reports  the  Clarion  coal  to  be  thin 
from  Olive  Station  east  along  the  Cincinnati,  Hamilton  &  Dayton 
Railway  to  where  it  goes  mider  cover  south  of  the  timnel,  but  to  have 
normal  volume  from  Olive  Furnace  west  to  the  Baltimore  &  Ohio  South- 
western Railroad.  North  of  Olive  Furnace,  along  the  Ironton  pike, 
the  coal  has  been  mined,  and  Mr.  Donley  reports  it  to  be  3  feet  6  inches 
in  thickness.  Near  the  head  of  Brushy  Fork,  in  Section  28,  the  structure 
of  the  coal  is  as  given  below: 

Ft.  In. 

Limestone,  Ferriferous 6 

Shale,  draw  slate 6 

M— o.  B.  20. 


322 


GEOLOGY  OF  SOUTHERN   OHIO 


Coal- 
Clay. 
Coal. 
Shale. 
Coal- 


Clarion. 


Ft. 
1 


In. 

5 

2 
5 


Clay,  Clarion^.^ 3 


On  land  of  Albert  Tracy,  north  of  Brady   Creek,  in  Section  16, 
the  following  record  was  taken: 


Ft. 


In. 


Limestone,  Ferriferous. 

7 

Shale... _   --          -     ---          

6 

Coal 

N. 

[    1 

2 

Clay 

^  ^ 

6 

Coal 

'  Clarion < 

1 

6 

Shale,  with  pyrite 

1 

«    « 

1 

Coal 

^   ^ 

7 

The  coal  is  well  developed  on  Brady  Creek,  and  has  been  worked 
considerably  for  local  use.  Near  the  old  stack  of  Pioneer  Furnace 
several  mines  have  been  operated,  but  as  they  have  fallen  no  measure- 
ment could  be  obtained,  except  on  the  outcrop,  where  the  blossom  of 
the  coal  was  3  feet  thick.  Near  the  head  of  the  creek,  at  the  Town 
House  on  the  Ironton  road,  a  section  of  a  mine  shows  the  structure 
of  the  bed  as  follows: 

Ft.         In. 

Limestone,  Ferriferous ^ 6 

Shale,  draw  slate .. 


Coal.. 
Clay.. 
Coal.. 
Clay.. 
Coal-- 
Clay.. 
CoaL- 


Clarion 


3 
2 
7 
7 
1 
7 


In  Section  22,  on  the  J.  P.  Hansgen  property,  about  one  mile  east 
of  Peach  Orchard  School,  a  record,  taken  on  the  outcrop,  and  given 
below,  shows  the  thickness  of  the  Clarion  clay  in  this  locality: 

Ft.         In. 

Limestone,  Ferriferous 7 

Coal  blossom,  CZariow ^-. 3 

Clay,  siliceous,  Clarion 5 

Sandstone,  clay-bond  light. — 5 

At  the  mines  of  the  Bear  Run  Mining  Company,  east  of  Globe 
switch,  in  the  northern  part  of  Section  16,  the  structure  of  the  Clarion 
coal,  which  is  regularly  mined  in  conjunction  with  the  Ferriferoua 
limestone,  is  shown  in  the  following  record: 

Ft.  In. 

Limestone,  Ferriferous .^ 8 

Shale,  draw  slate.. _ ..  2 
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Coal J 

Clay 

Coal 

Shale 

Coal 

Clay 

Coal,  bony,"  containing  pyrite 

Clay 

Coal,  bony,  containing  p3rrite 


'  Clarion ' 


Ft. 
1 


In. 

6 
8 
1 
6 

8 
8 
8 


East  of  Eifort  it  has  been  mined  for  years  for  local  use.  No  good 
section  was  obtained,  but  the  coal  is  reported  by  John  Haines  to  be 
well  developed.  A  section  in  a  mine  of  the  Portsmouth  Refractories 
Company,  in  Spencer  Hollow,  is  as  follows:  p^       j^ 

Limestone,  Ferriferous 7  6 

Shale,  draw  slate.  - -  --  3 

Coal - 

Clay. --  5 

Coal -  18 

Clay,  with  pyrite  •  Clarion _ _ i  .,  1 

Coal --  6 

Clay,  flint,  good- 
Coal,  bony 


Along  the  road  that  leads  from  Black  Fork  to  Spencer,  in  the 
eastern  part  of  Section  3,  the  Clarion  clay  was  well  exposed  for  measure- 
ment. The  relation  of  this  to  other  beds  is  shown  in  the  following 
section: 

Ft.         In. 

Limestone,  Ferriferous _ 5 

Coal  blossom,  Ctorion 3 

Clay,  good,  siliceous,  Clorian ._ 6 

Near  the  plant  of  the  Cambria  Clay  Products  Company,  in  Black 
Fork  Hollow,  the  Clarion  coal  is  well  developed,  and  the  Clarion  clay 
assumes  a  flinty  phase.  These  features  are  shown  in  the  record  given 
below: 

Ft.         In. 

Limestone,  Ferriferous __ 9 

Shale 


Coal 

Clay 

Coal 

Coal,  bony \  Clarion. 

Coal 

Clay,  impure 

Coal 

Clay,  flint,  Clarion _ 2 


1 

3 

4 

10 

\ 
10 
2 
6 


The  Clarion  coal  has  normal  volume  in  Irish  Hollow  and  on  the  main 
ridge  south  of  this.  The  flinty  phase  of  the  Clarion  clay  was  also  ob- 
served, but  the  deposits  are  somewhat  local  in  extent. 
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Economic  Value  of  Clarion  Clay  and  Ganiaier 

The  clay  on  the  Clarion  horizon,  as  shown  by  the  sections,  is  well 
developed,  at  least  in  parts  of  Lawrence  County.  In  the  southern 
portion  of  the  coimty,  as  far  north  as  Bartles  Station,  it  has  good  thick- 
ness w^here  the  limestone  is  present,  but  farther  north,  where  the  coal 
overlies  the  clay,  it  is  usually  thin  or  siliceous.  Near  Spencer  and 
Black  Fork,  in  the  northern  part  of  Washington  Township,  a  few  feet 
of  flint  clay  are  found  directly  below  the  coal.  The  average  thickness 
of  clay  in  Elizabeth,  Upper,  and  Hamilton  townships  is  about  5  feet, 
with  a  maximum  of  12  and  a  minimum  of  2  feet.  WTiere  the  deposit 
is  thick  the  lower  part  is  usually  siliceous. 

The  clay  is  regularly  mined  and  marketed  at  only  one  place  in 
the  county,  and  that  is  near  Bartles  Station,  where  E.  B.  Willard 
works  it  as  a  secondar>'  product  from  the  limestone  mines.  Crude 
clay  is  shipped  from  here  to  the  fire  brick  works  of  the  Charles  Taylor 
&  Sons  Company,  at  Cincinnati,  Ohio,  and  ground  clay  is  also  prepared 
for  the  iron  and  steel  trade.  A  ^foot  dr>'  pan  is  used  for  grinding. 
The  total  output  is  about  3,000  tons  per  j'ear.  A  section  of  the  mine 
shows  the  deposit  to  be  6  feet  thick.  Counting  60  per  cent  of  the  clay 
available  in  mining,  the  yield  per  acre  would  be  12,200  tons.  The 
conditions  for  mining  both  clay  and  limestone  are  good,  as  the  roof  is 
a  hea'V'A'  sandstone.  The  analvsis  of  this  clav,  furnished  bv  E.  B. 
Willard,  is  as  foUow^s: 

Silica,  SiO, _  55.20 

Alumina,  AliO, 31.02 

Lime,  CaO j  gr 

Magnesia,  MgO; 

Iron  oxide,  FcjOa 1.90 

Alkalies,  K,0,  Xa,0 2.06 

At  Lawrence  Furnace  the  clav  is  8  feet  and  the  limestone  7  feet 
thick.  The  materials  above  the  limestone  are  shales  and  clays,  which 
form  a  poor  roof  for  mining.  The  best  method  would  be  to  leave  2 
feet  of  the  limestone  in  place  for  a  roof,  which  would  give  5  feet  of  stone 
and  8  feet  of  clay  to  be  taken  from  the  same  entry.  The  cost  of  drilling, 
shooting,  loading,  and  hauling  in  this  case,  for  both  stone  and  claj', 
would  be  about  30  cents  each  per  ton. 

In  the  northern  part  of  the  county,  where  the  coal  appears,  the  clay 
is  not  well  developed,  as  it  is  usually  thin  or  siliceous,  except  in  the  ex- 
treme northern  part  where  a  few  feet  of  flint  clay  are  found.  A  section 
on  Painter  Creek,  in  the  northern  part  of  Elizabeth  Township,  show^s 
4  feet  of  siliceous  clay,  and  another  on  Olive  Creek  3  feet.  On  Brady 
Creek,  in  Washington  To\>'nship,  the  section  on  the  Hansgen  property 
givf s  5  feet  of  siliceous  clay.  Two  feet  of  flint  clay  are  found  in  places 
along  Spencer  Hollow  and  along  Black  Fork  Creek.  In  this  area  clay, 
coal,  and  limestone  may  be  taken  from  the  same  entry.     The  partings 
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between  the  coal  benches  are  usually  plastic  clays  of  fair  quality,  yet 
little  of  this  would  be  available,  for  in  mining  the  coal  the  clay  would 
be  mixed  with  fine  coal,  slate,  and  sulphur  compounds.  Mr.  D.  D.  Davis, 
president  of  the  Ohio  Fire  Brick  Company,  Oak  Hill,  Ohio,  who  has 
tested  this  clay,  reports: 

We  have  had  no  success  with  it  in  the  making  of  fire  brick.  Its  composition  is 
fair,  but  the  clay  does  not  have  the  proper  strength  to  withstand  a  high  degree  of  heat; 
besides  there  is  something  in  it  that  burns  very  brown,  and  discolors  the  brick.  It  is 
used  by  several  fire  brick  producers  as  bonding  clay,  but  we  do  not  find  it  satisfactory'. 

The  uses  of  this  clay  may  be  summarized  as  follows:  If  is  rot 
well  fitted  for  the  manufacture  of  high-grade  refractory  ware,  and 
is  inferior  in  quality  to  the  Lower  Kittanning  clay  found  in  the  same 
region,  or  to  the  Sciotoville  clay  found  farther  west.  At  its  best  the 
ware  made  would  be  ratcel  as  low-grade,  which  woulel  not  compare 
with  that  made  from  either  of  the  clays  given  above.  The  clay  from 
the  northern  part  of  the  area  is  considered  by  Mr.  D.  D.  Davis  to  be 
not  even  a  good  bonding  clay,  while  that  from  the  southern  area  is  of 
better  quality,  and  is  used  for  this  purpose.  The  Clarion  clay,  however, 
is  well  fitted  ^or  the  manufacture  of  building  brick  as  it  gives  at  maturity 
a  good  buff  or  iron  mottled  body,  which  is  very  resistant  to  weathering 
agencies  and  attractive  to  the  eye.  This  use  of  the  clay  should  be 
encouraged.  Where  the  clay  is  quite  siliceous  in  character,  it  has 
about  the  right  composition  for  paving  blocks.  Such  clays  burn  verj- 
dense  and  have  excellent  toughness  or  abrasive  resistance.  Owing  to 
the  association  of  the  Clarion  clay  with  the  Clarion  coal  and  Ferriferous 
limestone,  this  bed  offers  good  opportunities  for  increasing  the  industrial 
wealth  of  Lawrence  County. 

Economic  Value  of  the  Ganider  on  the  Clarion  Horizon 

The  ganister  deposits  in  Lawrence  County  are  confined  to  isolated 
patches  in  Perry,  Upper,  Elizabeth,  Decatur,  and  Washington  town- 
ships. It  is  a  dense  light  colored  material  very  high  in  silica.  It  cor- 
tains  root  marks  of  lepidodendron  and  appears  to  have  been  formed 
at  the  beginning  of  the  swamp  period  during  which  the  Clarion  clay 
anel  coal  were  laid  down.  The  composition  of  the  material  is  showTi 
by  the  partial  analysis  of  the  dry  ganister  furnished  by  W.  M.  Barnett. 
The  components  determined  are  given  below:         Dried  at 

212°F. 

Silica,  Si02 97.60 

Iron,  Fe .23 

This  material  is  prepared  for  the  market  by  mixing  three-fourths 
ganister  with  one-fourth  clay,  after  which  the  batch  is  ground  in  a  dry 
pan.  The  silica  in  the  prepared  material  is  shown  by  Barnctt  to  be 
74.10  per  cent.  The  ganister  from  the  deposits  near  Coalgrove  is 
being  used,  and  is  pronounced  satisfactory;  in  fact,  it  compares  favor- 
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ably  with  the  Pennsylvania  ganisters,  which  are  largely  used.  The 
stone  is  low  in  iron  oxides  and  in  clay  and  has  a  high  fusion  point. 
Its  acid  character  well^  fits  it  for  use  in  acid  steel  work,  for  which  it  is 
used  at  Ashland,  Kentucky,  and  at  Columbus,  Ohio. 

Economic  Value  of  Clarion  Coal 

At  present  in  Lawrence  County  the  Clarion  coal  furnishes  only 
a  small  part  of  the  local  fuel  supply,  but  as  the  Lower  Kittonning, 
which  is  of  much  better  quality  and  the  main  reliance  at  present,  be- 
comes exhausted,  this  bed  will  become  important,  as  the  total  area  of 
the  field  is  about  25  square  miles,  of  which  at  least  15  square  miles  is 
productive  territory,  and  as  the  mining  conditions  are  fair.  The  re- 
lation of  coal  and  limestone  is  also  of  interest,  especially  in  mining, 
for  by  working  the  coal  first  an  efiicient  method  of  mining  the  stone  ii 
opened.  The  Clarion  coal  is  important  and  well  developed  in  the 
northern  part  of  Decatur  Township  and  in  the  whole  of  Washington, 
where  it  is  persistent  and  regular.  The  average  structure  shown  by 
the  13  sections,  not  considering  the  bony  bottom  layers  seen  in  a  few 
places,  is  as  follows: 

Ft.         In. 

Limestone,  Ferrifer<m8 7 

Shale,  draw  slate __  2 

1        1 

5 
1  6 

li 
6 

This  gives  a  thickness  of  3  feet  1  inch  for  the  coal,  and  of  8|  inches 
for  the  clay  and  draw  slate,  or  a  total  of  3  feet  9^  inches,  which  is  suffi- 
cient height  for  ease  in  mining.  If  mule  or  electrical  power  is  used  in 
haulage,  some  material  from  the  bottom  may  have  to  be  removed  in 
the  entries.  This  bed,  3  feet  1  inch  thick,  will  yield,  if  60  per  cent 
are  available,  3,400  tons  per  acre.  The  specific  gravity  of  the  mine 
run  coal  is  1.35.  > 

The  structure  of  the  Clarion  coal  offers  several  obstacles  to  the 
successful  mining  and  marketing  of  the  fuel.  The  clay  partings  diminish 
the  efifect  of  the  explosives,  and  require  additional  shots  to  loosen  the 
several  benches.  Further,  removing  the  partings  from  the  coal  and  get- 
ting them  out  of  the  way  increases  the  expense.  Some  fine  clay  always 
remains  with  the  coal,  and  of  course  this  diminishes  the  value  of  the  fuel. 
If  the  mine  is  very  wet  the  clay  forms  a  plastic  mud,  which  sticks  to 
or  coats  the  coal,  and  which,  on  drying,  has  a  light  color.  Such  fuel 
has  a  bad  appearance.  Naturally,  it  also  adds  to  the  per  cent  of  ash. 
The  significance  of  thick  partings  is  shown  by  the  fact  that  the  coal 
iTi  the  Clarion  bed  weighs  2,341  pounds  and  the  partings  992  pounds 

'i^uare  yard  of  surface.     But  the  account  is  not  all  on  the  debit 
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side.  Where  the  bed  is  cut  by  hand  or  by  machine,  these  soft  clay 
partings  are  an  advantage,  as  they  are  much  softer  than  the  coal. 
Further,  by  cutting  in  the  clay  all  the  coal  is  saved.  Most  of  the  fuel 
mined  from  this  member  at  present  is  "bunkered"  or  "shot  off"  the  solid. 

The  roof  of  the  Clarion  coal  is  the  Ferriferous  limestone,  which 
under  heavy  cover  is  of  excellent  character,  as  it  is  very  solid,  and  as 
the  joints,  if  developed,  are  thin.  Along  the  outcrop  and  under  thin 
cover  it  is  generally  blocky  in  structure  from  weathering  along  the 
joints.  In  this  case  mud  partings  from  a  few  inches  to  a  foot  or  more 
in  thickness  are  found  between  the  blocks,  and  these  make  the  mining 
both  difficult  and  dangerous.  Further,  the  coal  in  such  places  is  often 
weathered  and  worthless.  Generally  a  few  inches  of  "draw  slate," 
which  is  taken  down,  separates  the  coal  from  the  limestone.  The 
lower  surface  of  the  limestone  is  quite  uniform;  hence  but  few  small 
rolls  are  encountered.  The  floor  materials  vary  in  different  sections. 
It  may  be  either  soft  clay,  clay  shale,  sandstone,  or  siliceous  clay,  but 
generally  it  is  the  latter.  Soft  clays  are  poor  floor  material ;  for,  where  the 
pressure  is  great,  the  posts  and  coal  blocks  left  for  supports  may  be 
squeezed  down  into  them.  This  tends  to  fill  the  entry  ways  with  clay, 
the  results  of  which  require  the  tracks  to  be  taken  up  and  the  clay  to 
be  removed.  The  area  of  coal  left  for  ribs,  stumps,  and  pillars  must 
be  much  larger  where  floor  materials  are  soft  than  where  they  are  solid 
and  firm.  The  sandstones  and  siliceous  clays  are  excellent  floor  material. 
Where  both  a  good  roof  and  bottom  are  found  a  large  per  cent  of  the 
total  coal  in  a  bed  is  available.  The  Clarion  coal  in  this  region  generally 
has  both. 

Soft  clays  are  less  expensive  to  remove  from  the  entry  ways  for 
tracks  and  drains  than  the  harder  materials,  but  they  are  the  source 
of  more  additional  expense,  because  the  tracks  sink  easily  and  require 
ballasting,  and,  also,  the  drains  soon  fill  with  material  which  must  be 
removed.  The  floor  of  this  coal  is  quite  free  from  rolls  or  dips.  Rolls 
cause  wet  places  in  the  mine,  or  make  expense  in  draining.  The  dip 
of  the  stratum  should  be  considered,  as  ease  of  drainage  and  of  haulage 
depends  much  on  this  gradient.  The  general  dip  is  south  of  east;  so 
the  main  entries  should  run  in  a  northwesterly  direction,  which  would 
allow  the  mine  to  drain  without  much  experse.  Further,  under  such 
conditions,  the  loaded  cars  will  move  down  hill. 

The  associated  materials  are  important.  The  Clarion  coal  has 
above  it  the  Ferriferous  limestone,  which  is  well  developed,  and  which 
is  of  good  quality  throughout  the  whole  area,  while  the  coal  is  underlaid 
by  clays  which  are  of  fair  grade  and  thickness  in  part  of  the  territory. 
Coal,  limestone,  and  clay  may  be  taken  from  the  same  mine.  The 
method  followed  is  to  mine  the  coal  first,  then  remove  the  clay,  and 
lastly  "break  down"  the  limestone,  or  a  part  of  it.  If  the  materials 
above  the  limestone  make  a  poor  roof,  about  two  feet  of  limestone 


should  \f^  W'x.  Viy^T  i:.^i!*r  *^zx'h*i'yr<  Mr.  John  M.  Hftn«r^y  who 
has  had  fxt<^n>iv*-  erpf-ri*^n«T=-  in  this  liXTiliTy.  ivp»>ri«  the  «et  of  mmnig, 
that  is,  for  «ho»»tiriif,  Io«a*iij.z.  and  L^s'^itiE.  to  \j^  aS>\:t  •5*)  <>=^iit5  per  t4Hi 
for  coal,  and  3U  f^nt^  pj^r  ton  for  liin*^>ton^  and  ^lay. 

Genemliv  <"on^:d-r»^1.  the  oT^alrtv  of  the  <>jal  is  rat«Ki  low^  as  the 
:?ulphiir  and  a.-h  are  ViOth  hizh,  and  a?  the  latter  clinkers  freely.  It 
s'houid  be  ciasr^^d  a-»  a  fr*^  r.-iniin^  C'ltah  ^ut  ii*  ^hi^  respH^-t  it  is  inferior 
to  the  Lowf-r  or  Mid'ile  Kit  tannine  fuels.  It  Kjttis  fre^y  as  long  as 
the  volatile*  niatt<^r  is  pa.-.^ii.e  on,  th«^n  the  residue  of  fixe»i  carV«»>n  bums 
slowly  and  with  h«it  litri<*  Cam^.  The  c>al  does  not  stand  handling 
and  5hipp*r:g  wf-l:  as  it  is  much  joint^i,  and  as  the  lumj>5  are  rather 
weak-  Th*-  Clanon  is  a  coking  otal.  and  the  pr«>iuci  is  of  good  quality 
when  stru'^tur*'  al'>ne  is  cor  rid^rvd.  Th*=-  c»-il  strj«-t'jre  is  wt- U  developed^ 
and  the  wall-  ar»-  thick  and  strong.  The  stricture  is  such  that  it  would 
Yjf  satisfactorv'  for  fuma*"^  us-^:  for  it  WL»iild  carrv  a  h»-av^'  burden  and 
have  a  iars*^  --urfa'-e  of  carr*>n  expo^e«i  to  the  gasfs.  Cc»ke  was  made 
years  ag«»  from  this  c»>a]  at  Vinton  Furnace  in  Welsh  ovens  for  use  in 
the  charcixtl  fumar**^-.  ^»ut  it  proves!  unsatisfactor>'.  owing  to  the  hi^ 
sulphiir  conT#=-nt.  Thf-  remains  of  the  ol«i  ovens  and  a  pile  of  the  coke 
made  may  F^  >^n  th^re  at  thiF^  present  time.  Mr.  Wm.  H.  McGugin 
made  a  r^mall  quantity  of  fi>ke  from  it  at  Olive  Furnace.  The  physical 
prop^rti*s  of  this  pr«>luct  were  go^^l. 

Tut'  suiph'ir  in  the  Clarion  cr»al  occurs  in  thp  forms  of  organic  and 
iron  «»ijphid*s.  In  th**  pn»cf  ss  s  of  coking  in  us?  at  the  present  time 
only  a^KiUt  or.f-half  the  sulphur  is  eliminated,  while  the  other  half 
rf-mains  in  the  coke.  The  av«^rage  sulphur  in  four  samples  from 
hii^Tf 'Tif'*-  CoJiTity,  d^tf  rmine<i  by  the  Survey,^  is  4.S4  p»T  cent,  conse- 
CiJifri*iy.  if  only  one-half  were  eiiminateil,  and  the  yield  in  coke  only 
*^Kj  jf^T  f'fvA,  the  sulphur  in  the  pn>iuct  would  be  4.0^i  per  cent,  which 
is  far  a  hove  the  limit  accepted  at  the  present  time  for  metallurgical 
jfirjfri  r.  Th'-  avfriig^*  ash  in  the  four  samples  is  13.t»  per  cent,  and 
if  the  er,Ke  yii  ]*{  w^re  »iO  per  c^T.t  the  final  product  would  contain  22.70 
TfT  f'^T*  a-h.  wr.i.-h  \iMuI«i  make  it  practically  unmarketable.  The 
-..Iphir  cor*»  i.y  -f><  eifit  d  in  coke  is  usually  1  pir  cent  or  less,  and  the 
a-ri  ur  d*  r  12  f>^r  e^  vi.  With  the  systen:s  in  use  at  prtsent  in  the  wash- 
;:  g  ar  M  e/.kjr  ^  of  ,oal  it  i>  searc*  ly  possible  that  this  cual  could  l>e  purified 
* :  o  :z:i  *ff  u  -ik^-  a  -Jiitu'r.l^-  eok**. 

For  *r.**  b:;r.' ;i.g  of  eiay  ware.  su<h  as  building  and  fire  brick,  the 
«"o'i!  i-  rot  -:i*>:'aerory,  a<  it  has  a  short  fiame.  Color  in  building 
hri'k  ir  iarg'  iy  «ievf  Iof>*d  l»y  the  flirect  action  of  the  flame  on  the  ware, 
a r  d  tr.f-  \h  I r '  •  1  i ! .  g  of  the  p a  rt  i •  -I »  s  a  1  <4)  <  ^ems  t o  I v  m o re  perfect  where 
I'>;  j:  fiaffie  eirji^  are  u:^i\  as  fuel  in  buniiiig.  This  coal  also  bums 
ratfi^r  M»a'h  *r.^ref.»n^  the  hi^h  temj^+^ratures  required  in  the  burning 
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of  fire  brick  are  obtained  only  with  difiieulty.     The  large  sulphur  con- 
tent is  also  objectionable  as  it  discolors  the  ware. 

The  quality  of  the  coal  is  shown  by  the  following  analyses:^ 

Mine  of  McGugin  &  Company,  section  7,  Decatur  Township,  Lawrence 
County.  The  sample  was  cut  from  an  old  entry  where  the  coal  was 
weathered.    Sampled  in  August,  1901,  by  Professor  Edward  Orton,  Jr. 

Chemical  analysis  and  calorific  value  of  sample  65 


UUinuUe 

Carbon 57.92 

Hydrogen 4.91 

Oxygen 13.40 

Nitrogen 1.07 

Sulphur. 5.29 

Ash 17.41 

Calorific  value 


Proximate 

Moisture 6.34 

Volatile  matter 35.30 

Fixed  carbon 40.95 

Ash- 17.41 


Calories,  5,967 
B.t.u.,    10,741 


Mine  of  J.  R.  Edwards,  section  23,  Washijigton  Township,  Lawrence  County. 
Sample  cut  75  feet  from  entrance  to  mine  where  the  coal  was  fresh. 
Sampled  by  Professor  Edward  Orton,  Jr.,  in  August,  1901. 

Chemical  analysis  and  calorific  value  of  Sample  66 


Ultimate 

Carbon 63.32 

Hydrogen 5.26 

Oxygen 13.24 

Nitrogen 1.22 

Sulphur 5.10 

Ash .-_ 11.86 


Proximate 

Moisture 6.00 

Volatile  matter 39. 16 

Fixed  carbon 42.98 

Ash _ 11.86 


Calorific  value /^^^"^^^'l^^ 

\B.t.u.,    11,734 

Mine  of  McGugin  &  Company,  Olive  Station,  Decatur  Township,  Lawrence 
County.  Sample  cut  well  under  hill  where  coal  was  clean  and  bright. 
Sampled  by  Professor  Edward  Orton,  Jr.,  in  August,  1901. 

Chemical  analysis  and  calorific  value  of  Sample  67 


Ultimate 

Carbon 60.22 

Hydrogen _ 5.06 

Oxygen 12.90 

Nitrogen __  1.18 

Sulphur _.  5.36 

Ash 15.28 


Proximate 

Moisture 5.86 

Volatile  matter 37.25 

Fixed  carbon 41.61 

Ash 15.28 


Calorific  value  /Calories,  6.185 

\B.t.u.,    11,133 

»Geol.  Surv.  of  Ohio,  Fourth  Ser.,  Bull.  9,  1908,  p.  180. 


Ptoximaie 
Moisture 

—  -  6.11 

Vobitile  matter 

—.38.43 

Fixed  carbon 

—45.52 

Ash _ 

-—  9.94 

ones,  6,643 
.u.,    11.957. 
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Mine  of  Isaac  Hall,  section  15,  Decatur  Township,  Lawrence  County. 
Sample  cut  one-half  mile  from  entrance.  Surface  of  coal  has  been  exposed 
two  months.  Sampled  by  Professor  Edward  Orton,  Jr.,  in  August,  1901. 

Chemical  analysis  and  calorific  value  of  Sample  68 

UUimaU 

Carbon 65.53 

Hydrogen 5.42 

Oxygen 14.28 

Nitrogen 1.22 

Sulphur _ 3.61 

Ash „ 9.§4 

Calorific  value  I  ^ 

The  average  calorific  value  for  the  four  samples  is  6,329  calories, 
which  gives  it  a  rating  below  the  Lower  or  Middle  Kittanning  coals. 
For  domestic  use,  coal  with  high  sulphur  content  is  objectionable,  for 
in  burning  it  gives  off  sulphur  dioxide  gas,  which  attacks  the  tissues 
of  the  throat  and  lungs.  The  average  sulphur  foimd  in  the  Clarion 
Coal  is  about  4.50  per  cent,  which  occurs  principally  in  the  form  of 
iron  pyrite  and  organic  sulphides.  During  combustion,  the  latter, 
and  part  of  the  former,  goes  to  sulphur  dioxide  gas,  which,  escaping 
with  the  other  waste  gases,  produces  the  injurious  effects.  For  steaming 
purposes  the  Clarion  coal  has  some  undesirable  qualities,  the  most 
objectionable  of  which  are  the  corrosive  action  of  the  sulphur  on  metal 
and  the  clinkering  of  the  ash.  The  action  of  sulphur  dioxide  on  metals 
is  given  by  Somermeier  as  follows: 

Upon  the  cooling  of  the  flue  gases  the  sulphuj^  dioxide,  formed  during  the  com- 
bustion of  the  coal,  unites  with  water  and  forms  sulphurous  acid,  which  as  such  or 
upon  further  oxidation  to  sulphuric  acid  has  a  corrosive  effect  upon  metallic  struc- 
tures. The  corrosive  action  takes  place  after  cooling  and  the  popular  idea  that  sul- 
phur in  coal  causes  corrosion  of  boiler  tubes,  etc.,  by  action  of  sulphur  dioxide  is  largely 
without  real  foundation.^ 

Where  high  temperature  is  carried  in  the  furnace,  the  corrosive 
action  on  the  metal  grates  is  due  largely  to  the  sulphiu-  held  in  the  fused 
ash.  During  the  combustion  of  the  coal  the  oxidation  of  ferric  sulphide 
is  generally  incomplete,  and  ferrous  sulphide  and  oxide  are  formed. 
Ferrous  sulphide  fuses  at  a  low  red  heat  and  this,  with  the  low  fusing 
compounds  produced  by  the  ferrous  oxide  combining  with  the  silica 
and  alumina  of  the  ash,  forms  fluid  slags  which,  coming  in  contact 
with  the  metal  where  the  air  supply  is  limited,  causes  the  corrosive 
action  on  the  grates  which  are  soon  eaten  away  or  become  brittle  and 
break.  The  ash  of  this  coal  clinkers  readily.  An  analysis  of  a  sample 
of  ash  is  as  follows: 

Ferric  oxide,  FeiO» 2.60 

SUica,  SiO, 2.50 
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Alumina,  AliOt 1.80 

lime,  CaO 30 

Magnesia,  MgO _ 06 

Phosphorus,  P 005 

The  iron  shown  in  the  above  analysis  was  principally  in  the  form 
of  ferric  sulphide  in  the  coal,  which  under  reducing  conditions  goes  to 
either  ferrous  oxide  or  sulphide  or  both.  Considering  the  iron  present 
as  ferrous  oxide  the  bases  present  are  as  follows: 

Ferrous  oxide,  FeO. 2.34 

Lime,  CaO _ _-.       .30 

Magnesia,  MgO 06 

^  Total 2.70 

The  acids  present  are  next  given: 

Silica,  SiOa 2.50 

Alumina,  AljOt 1.80 

Phosphorus  anhydride,  PaO* 01 

Total. _ _ 4.31 

The  ratio  of  acid  to  base  is  1.6,  which  is  well  within  the  slag  ratio. 
Mr.  P.  D.  Freer,  of  the  Cincinnati,  Hamilton  &  Dayton  Railway,  says: 

We  have  used  this  coal,  hut  it  does  not  give  as  good  results  as  the  Lower  Kit- 
tanning;  for  the  Clarion  clinkers  freely  and  apparently  contains  more  foreign  matter. 

The  Clarion  coal  in  burning  makes  much  smoke  and  soot.  Unless 
the  draft  is  strong,  this  soon  fills  the  flue  system,  which  then  requires 
cleaning  by  hand  or  by  burning  wood.  The  normal  ash  of  the  coal 
is  high,  and  it  decreases  the  value  of  the  fuel  as  it  lowers  the  carbon, 
content.  The  handlrag  of  this  ash,  both  in  the  coal  and  when  burned 
is  also  an  added  expense.  A  summary  of  the  points  for  the  Clarioni 
coal  is  as  follows: 

1. ,  Sufficient  thickness  and  regularity  for  ease  in  mining. 

2.  Roof  generallv  very  good. 

3.  Floor  generally  very  good. 

4.  Associated  minerals  of  v&lue: 

a.  Limestone. 

b.  Ore, 

c.  Clay. 

5.  Cokinp  coal.    No  value  at  present. 

6.  Steammg  coal. 

Points  against: 

1.  Bed  in  several  benches  separated  by  partings. 

2.  Coal  mines  dirty,  owing  to  partings. 

3.  Heating  value  only  moderate. 

4.  Ash  in  coal  high. 

5.  Sulphur  in  coal  high. 

6.  Ash  clinkers  at  hi^  temperatures. 

7.  Coal  forms  much  soot  in  burning. 

8.  Quality  of  coal  poor  for  general  purposes. 

9.  Structure  of  coal  weak.    Bre^s  easily  in  handling. 


r 
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FURRIFEROrS  LIMESTONE  AND  ORE 


TLr  F-rrif-rv'U^s  or  Vanport  limf  stone.  an«l  the  Ferriferous  or  Baird 
«.»rv,  the  n^xT  mriiJ^rs  found  in  the  Allegheny  formation,  have  con- 
:r:'rute«i  mu-'L  to  the  prosperity  and  wealth  of  Lawrence  County,  and 
:h*-y  l:i  fair  to  a^id  materially  to  its  revenue  for  many  years  to  come. 

Ear.y  in  tht-  development  of  the  State  these  nxks  brought  the 
Hai  gij:^  R'i^-k  Ir«>ii  R»^eion  into  pnjminence  for  its  iron  making  as  the 
16  char»xh=il  f-imn^xs  in  this  eo'inty  «lrew  all  or  a  part  of  their  supply 
of  ore  and  f  ix  st«.»ne  fn-»m  the  Ferriferous  memWrs-  Further,  these 
-•r-is  Lave  !  im^h-d.  but  to  a  mure  limited  extent,  a  part  of  the  burden 
for  th*:-  V  mure  m«»it-m  stacks  that  have  l>een  erected  in  Lawrence 
Co-mtv.  AijothT  u-\  the  imp«jrtaiice  of  which  c:ui  scarce! v  be  esti- 
Eiate.i,  is  xh'jkX  of  the  Ftrriierous  hm^ stone  for  road  buiitiing.  <^Hring 
to  the  wide  •nstrih'j:i«»n  of  the  l^,  an«i  to  the  extVilent  quality  of  the 
sztyZi'^,  the  w»sr-m  Ln^f  oi  the  cc»unty  is  spanneil  wiih  many  miles  of 
:ii>e  n:^»-a  ir^m  n:*ads.  whirh  add  much  to  l^>th  the  s-x"ial  and  com- 
mer*-iitl  wrl:':ir^  uf  th*-  regiun.  This  limt^tone  is  also  n-sponsible  for 
the  esna'-lL^hm-rit  of  th»^  cement  industry  m  southern  t_*hio.  At  pn-sent 
it  is  ^'^  irig  us«^d  :or  s*-'il  eEj-ichaif  nt. 

>! "a:  V; 'c pr^,  nr  -I  Ext*  **t 

Th *r  F«r  rri :V r»  »us  or  Vaii|>.irt  li m»  st  •  »Tie  wi t  h  t  he  o vt- riy in e  Ferri- 
f*r».»us  •r^  is  fuurd  ^n  the  average  approximatt  ly  'IS  ft^t  Ixlow  the  Lower 
Kirtanrirg  oiai  ard  direvtly  al^Dve  the  Clarion  c«.»ai.  The  members 
extend  from  the  •  >hio  River  northward  across  LciWTen^-t*  Count v  into 
Ja»k.'=«ia  :xi\*t  ^rallia.  They  are  btst  rvpn^stnt^^^d  in  Upper,  Hamilton, 
Elizab  th.  rv»-«-it',ir,  ard  Washington  towxships,  but  they  appear  also 
in  wr-<-n:  P-rry  and  on  Bjifalo  Cn-tk  in  the  cer^nil  part  of  >>'mm€S. 
The  m- ni*-rs  wi'.:  row  \k'  XTi\*^y\  in  a  more  dt  ta:l->l  way. 

Perry  Township, — In  the  s<»uthi  m  part  of  Perry  Township  the 
Ftrri''*  r«c^^  Mni*.  stone  and  ore  pssc^'.s  below  the  Ixd  of  the  Oiiio  River 
s*>in*-wh»  r^  n- ar  the  vihage  of  Shtridan.  Nurth  of  this  a  few  small 
pat'h^s  of  lin^-^t  -i^r  an.r*»rv  are  ft»und  along  the  low^r  course  of  Little 
l»y^  l'r»- k  an  i  al«»yg  K>'  i*n^k  east  of  the  mouth  of  Sugar  Crevk.  The 
I:jn»:st«.»re  v.iri- >  :ri»ni  2  to  ^  >*x  in  thi-/kntss;  while  the  ore  on  Ice  and 
Sugar  crv*  ks  i<  rvr«>rt-d  to  n>  a<un:-  frv»m  4  inchts  to  1  fo*:»t. 

Upper  Township, — In  I  pivr  Towr^hip  the  Ftrriftroiis  limestone 
is  vtry  rat»'hy  and  usually  tr  in.  The  ore  is  somewhat  mv>re  persistent 
than  the  iiuitstune,  hut  ir»  the  grtattr  part  of  the  arva  it  is  aI>o  replaced 
by  s:\r.dstonts.  Xtar  Cvvi'.grove  on  the  John  Peters  projxrty  the 
limtstone  is  mintd  in  a  desultory  way  for  riv:ul  ar.vi  oth*:r  purposes.  A 
g-r.trai  sei^tion  of  the  rvvks  taktn  at  t':is  plavv  anvi  giv^n  Ixlow  shows 
the  n  la t ion  of  the  linu  stone  and  ore  to  othtr  Kvis: 

<>v.  F'^^.f' '»'».< _ __     __  6 

Lm.-f '.^n*: .  F-'''^  •"-'»'•.# 5 


LAWRENCE   COUNTY  333 

Ft.  In. 

Clay,  siliceous,  C/orion 8 

Sandstone,  ganister 8 

Sandstone,  Clarion 10 

North  of  this  along  the  lower  course  of  Ice  Creek  the  limestone 
and  ore  are  somewhat  steady.  The  Ironton  Portland  Cement  Company 
used  this  limestone  for  several  years  in  the  manufactiu'e  of  their  product, 
but  at  present  they  use  the  Maxvilie  which  has  great  thickness  and 
high  purity.  A.  C.  Steece  reports  that  in  this  locality  the  Ferriferous 
ore  varies  from  6  inches  to  1  foot  6  inches  in  thickness,  and  that  the 
limestone  measures  from  4  to  6  feet.  Along  Sugar  Creek  south  of  the 
Marion  Road  the  limestone  and  ore  are  normally  developed.  Near 
the  road  tunnel  just  north  of  Ironton  a  small  oulying  patch  of  these 
rocks  is  found,  while  along  Storms  Creek  both  beds  are  unsteadJ^ 
The  limestone  is  present  in  patches  along  the  course  of  the  stream  in 
the  northern  part  of  the  township,  while  the  ore  extends  with  some 
wants  well  towards  its  mouth.  Much  the  same  conditions  as  these 
are  found  along  the  course  of  Little  Storms  Creek,  for  both  members 
are  seldom  present  in  force. 

Hamilton  Township. — The  Ferriferous  limestone  is  wanting  in 
eastern  Hamilton  Township  and  in  the  western  part  it  is  represented 
more  often  by  irregular  masses  of  flint  than  by  limestone.  The  ore, 
however,  is  somewhat  more  persistent  than  the  limestone  and  has  about 
normal  volume.  This  bed  varies  in  thickness  from  a  few  inches  to  1 
foot  6  inches,  but  in  places  it  is  admixed  with  irregular  masses  of  flint. 

Elizabeth  Township. — As  we  pass  from  the  river  townships  north-  . 
ward  into  Elizabeth,  both  the  Ferriferous  members  are  present  in  force 
and  with  the  characteristic  development  for  which  they  are  noted, 
also  in  Jackson  and  Vinton  counties.  The  beds  extend  in  nearly  an 
unbroken  sheet  over  all  the  township  except  that  part  west  of  Pine 
Creek,  and  that  part  south  of  Little  Pine  Creek  and  west  of  Pine  Grove 
Furnace,  in  which  areas  the  members  are  marked  only  by  isolated 
patches  of  ore  and  flinty  limestone.  About  one  mile  north  of  Royer 
Station  at  the  limestone  mines  of  the  Hanging  Rock  Iron  Company, 
the  following  measurements  were  made  under  favorable  conditions: 

Ft.         In. 

Ore..     I  Ferriferoiia f  "  ^ 

Ore,  calcareous-  J  (^  .-  3 

Limestone,  Ferriferous 6  3 

In  local  areas  in  this  vicinity  the  ore  has  exceptional  volume  as 
it  expands  to  as  much  as  4  feet  in  thickness  and  appears  to  replace 
the  entire  bed  of  limestone.  Analyses  show  that  the  ore  is  of  exceptional 
quality  also.  In  the  vicinity  of  Pedro  both  limestone  and  ore  are  quite 
well  developed,  but  in  the  extension  of  the  members  eastward  to  Storms 
Creek  the  limestone  in  many  places  is  flinty  and  thin,  while  the  ore 
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holds  normal  thickness.  Where  measured,  the  ore  varied  from  6  to 
12  inches  in  thickness,  but  the  limestone  seldom  exceeded  5  feet.  Near 
Lawrence  Furnace  the  limestone,  where  examined,  was  from  5  to  8  feet 
in  thickness,  while  the  ore  was  from  2  to  10  inches. 

One  mile  west  of  Lawrence  Furnace,  at  the  mines  of  W.  R.  Maxey, 
the  limestone  measured  7  feet  10  inches  and  the  ore  8  inches.  In  this 
locality,  also,  two  irregular  layers  of  ore  are  pre^nt  in  the  shale  that 
overlies  the  regular  deposit  of  Ferriferous  ore.  These  upper  beds 
each  average  about  5  inches  in  thickness.  At  the  head  of  Darby  Creek 
the  rocks  exposed  measured  ss  follows:  p^       j^ 

Coal  hloeBomf  Lotoer  KiUanning _-  3 

Clay - 5 

Shale  and  covered ^ 15 

Limestone,  Ferriferous 6 

Clay,  Clarion _ 7 

On  Cannons  Creek,  east  of  Lawrence  Furnace,  the  Ferriferous 
limestone  is  often  flinty  in  character,  but  it  has  about  normal  volume. 
The  ore  varies  in  thickness  from  1  inch  to  1  foot.  E.  B.  Willard  mines 
the  Ferriferous  limestone  by  drifting  near  Bartles,  where  the  following 
measurements  were  obtained:  p^       j^^ 

Ore,  Ferriferous : --  8     • 

Limestone,  Ferriferous _ 6 

Clay,  Clarion 6 

Near  Center  Station  both  the  Ferriferous  members  have  good 
volume,  and  have  been  mined  in  a  large  way.  The  limestone  is  from 
6  to  9  feet  in  thickness,  while  the  ore  varies  from  4  to  12  inches.  On 
the  main  ridge,  south  of  Center  Furnace,  both  members  are  generally 
present  in  force.  In  Elizabeth  Township,  west  of  Pine  Creek,  small 
patches  of  limestone  and  ore  appear  on  the  high  knobs  on  the  main 
ridge  east  of  Irish  Hollow. 

Decatur  Township. — The  importance  of  the  Ferriferous  members  in 
Decatur  Township  is  attested  by  the  fact  that  at  least  6  charcoal  furnaces 
drew  all  or  a  good  part  of  their  supply  of  ore  and  flux  stone  from  the 
beds  in  this  area.  The  volume  and  continuity  of  the  members  are 
excellent,  and  the  direct  association  of  the  Clarion  coal  with  them  in 
the  northern  part  of  the  township  also  increases  their  worth.  The 
members  will  now  be  described  in  a  more  detailed  way  in  order  that  the 
main  features  of  these  rocks  may  be  rightly  imderstood.  At  the  mines 
of  Michael  Riley,  near  Center  Station,  the  following  record,  which  shows 
about  normal  volume  of  the  members  in  this  vicinity,  was  obtained 
in  the  mines: 

Pt.         In. 

Sandstone 15 

Ore y  Ferriferous _-         10     . 

Limestone,  Ferriferous 8  6 

Clay,  plastic,  Cterum - 5 
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In  this  locality  the  massive  overlying  sandstone  forms  an  excellent 
roof  for  safety  and  ease  in  mining.  These  same  general  conditions 
also  extend  west  of  Center  Furnace,  where  the  following  record  was 
obtained  at  the  mines  of  the  Superior  Portland  Cement  Company: 

Ft.         In. 

Sandstone,  massive.. 15 

Shale 1  6 

Ore,  Ferriferous --  7 

Limestone,  Ferriferoiu 7 

Shale .—  8 

Coal  blossom,  Chorion ..  1 

Clay,  Clarion 1  5  4 

In  Branch  Hollow,  southwest  of  Moulton,  the  Ferriferous  limestone 
is  somewhat  patchy,  and  varies  in  thickness,  when  present,  from  3 
to  7  feet.  The  ore  is  quite  steady,  and  is  reported  by  David  McFann 
to  be  about  1  foot  in  thickness.  Further,  the  condition  of  the  beds 
near  Moulton  is  somewhat  the  same,  while  along  the  pike,  near  the  head 
of  Pine  Creek,  the  limestone  measured  6  feet.  Near  the  mouth  of 
Painter  Creek,  north  of  Moulton,  the  following  record  was  obtained: 

Pt.  In. 

Ore,  Fem/erous,  reported  thickness ..  10 

.    Limestone,  Ferriferous 7 

Shale - 2 

Coal  and  partings,  C^non ._ 3  8 

At  the  mines  of  the  Buckhom  Coal  Company,  near  the  mouth  of 
Nigger  Creek,  the  ore,  limestone,  and  underlying  coal  all  have  excellent 
volxime.     The  record  obtained  follows:  p^       j^ 

Ore,  Ferriferous ..        10 

Limestone,  Ferriferous^ 7 

Coal  and  partings,  C2arum _ * 3        10 

In  Buckhom  Hollow  the  limestone  is  usually  thin,  while  in  places 
it  is  wanting.  The  ore  is  rather  steady,  and  in  local  areas  is  reported 
to  expand  to  2  feet  or  even  more.  The  mean  measurement  of  the  bed, 
however,  is  from  8  to  10  inches.  Along  Youngs  Branch,  and  along 
Willow  Run  also,  the  general  features  of  the  members  are  much  the 
same  as  they  are  in  Buckhom  Hollow. 

Symmes  Township. — The  Ferriferous  members  appear  above 
drainage  level  in  only  one  locality  in  Symmes  Township,  which  is  on 
Buffalo  Creek,  in  the  vicinity  of  the  Rehmer  School,  where  the  following 
was  measured:  ^^       , 

Ft.         In. 

Ore,  Ferriferous « _.  4 

Limestone,  Ferriferous -      5  9 

Coal  blossom,  Chorion ..  3 

Washini^ton  Township. — ^Activity  in  the  mining  of  the  materials 
from  the  Ferriferous  horizon  has  been  nearly  continuous  in  Washington 
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Township  since  the  erection  of  Olive  Furnace  in  1833.  At  present 
the  ore  is  not  regularly  mined,  but  the  limestone  is  worked  in  a  large 
way  for  road  ballast  and  for  furnace  flux.  The  members  extend  en- 
tirely across  the  township,  and  with  few  exceptions  have  normal  volume 
and  quality.  Along  Olive  Creek,  east  of  Olive  Furnace,  the  Ferriferous 
limestone  has  an  average  thickness  of  about  6  feet,  while  the  ore  is  re- 
ported to  measure  about  8  inches.  At  Ohve  Station  the  following 
measurements  were  taken: 

Ft.  In. 

Ore,  FerriferouB .-  10 

Limestone,  Ferrijeroui 7 

Shale 2 

Coal  and  partings,  Chorion 5  4 

In  the  first  hollow  west  of  the  furnace  stack  the  limestone  measured 
6  feet  and  the  ore  4  inches,  while  on  Brushy  Fork  the  ore  in  places  is 
replaced  by  a  thick  sandstone,  but  the  limestone  is  present  in  force. 
On  the  main  ridge  north  of  this  both  members  are  rather  steady,  but 
the  limestone  is  often  flinty  in  character,  and  the  ore  replaced  in  re- 
stricted areas  by  the  thick  overlying  sandstone.  On  Brady  Creek,  near 
the  Town  House,  on  the  Ironton  Road  in  Section  23,  the  beds  have 
the  following  volumes: 

Ft.  In. 

Ore,  Ferriferous ; * 6 

Limestone,  Ferriferous 6 

Shale _ 3 

Coal  and  partings.  Chorion 5  5 

Other  measurements  taken  west  of  this  along  Brady  Creek  show 
from  5  to  7  feet  of  limestone  and  from  1  to  10  inches  of  ore.  In  the  central 
part  of  Section  16  the  Bear  Run  Mining  Company  mines  by  drifting  the 
Ferriferous  limestone  for  flux  stone  at  the  Jackson  furnaces,  and  the 
Clarion  coal  for  the  general  market.  Measurements  taken  at  the  mine 
follow: 

Ft.  In. 

Ore,  Ferriferous . ..  2 

Limestone,  Ferriferous .- 8 

Shale- _ 2 

Coal  and  partings,  C/arion 6  8 

Near  the  plant  of  the  Portsmouth  Refractories  Company,  in  Sec- 
tion 10,  the  limestone  measured  6  feet  and  the  ore  6  inches.  East  of 
this,  in  Section  3,  the  measurements  obtained  follow: 

Ft.         In. 

Ore,  Ferriferous ..  4 

Limestone,  Ferriferous _ __ 7  3 

Shale 3 

Coal  and  partings,  Chorion _ 3  9 

In  Irish  Hollow  and  along  the  headwaters  of  Black  Fork  Creek 
the  Ferriferous  members  are  very  steady,  and  the  limestone  is  mined 
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for  road  ballast  and  flux  stone.  This  bed  varies  from  4  to  9  feet  in  thick- 
ness; while  the  ore  usually  measures  from  2  to  10  inches.  A  section 
taken  near  the  plant  of  the  Cambria  Clay  Products  Company  is  given 
below: 

Ft.  In. 

Ore,  FerriferoiLs ,     _.  4 

Limestone,  Ferriferoua _ _ _ 9 

Shale , - 1 

Coal  and  partings,  Ctorion 4 

Economic  Value  of  the  Ferriferous  Limestone 

During  the  days  of  the  charcoal  furnaces  the  Ferriferous  limestone 
was  used  for  flux  stone,  but  at  present  it  is  extensively  used  not  only  for 
this  purpose,  but  for  cement,  road  ballast,  concrete,  and  agricultural 
lime.  Its  value  has  steadily  increased,  and  will  probably  continue 
to  do  so  in  the  future,  for  increased  quantities  are  required  each  j^ear, 
and  other  uses  also  arise.  It  is  one  of  the  most  important  beds  found 
in  Lawrence  County. 

The  average  thickness  of  the  Ferriferous  limestone  shown  by  56 
sections  is  6  feet  1  inch.  In  the  southern  part  of  the  field  the  thick- 
ness seldom  reaches  7  feet;  while  in  the  northern  part  it  often  measures 
from  8  to  9  fe^.  The  specific  gravity  is  2.68,  so  that  the  yield  per 
acre  where  the  rock  is  6  feet  1  inch  thick  and  60  per  cent  is  obtained 
would  be  13,316  net  tons.  The  total  quantity  available  in  the  county 
is  large  and  amply  sufficient  to  supply  the  needs  for  many  years. 

Because  the  limestone  is  extensively  mined  by  drifting,  its  roof  is 
a  matter  of  importance.  Small  areas  in  the  region  have  sandstone 
above  the  limestone  for  roof  materials.  Nea^  the  Ironton  Portland 
Cement  Company's  plant,  the  sandstone  lies  close  to  the  limestone. 
Another  area,  in  which  the  relations  are  similar,  is  found  from  Lawrence 
Furnace  north  to  Bartles  and  to  Center  Station,  thence  west  to  the  Su- 
perior Cement  Plant  and  also  east  from  Lawrence  Furnace  to  where  the 
member  passes  below  drainage  on  Cannons  Creek.  The  sandstone 
also  overlies  the  limestone  from  Olive  Furnace  west  to  the  Lawrence 
County  line,  and  also  along  the  upper  course  of  Brushy  Fork.  In  the 
remainder  of  the  region  clay  or  shate  forms  the  roof.  The  clays  are 
soft  and  tender  and  contain  many  pressure  cleavage  planes,  consequently 
mining  under  them  is  both  expensive  and  dangerous.  The  shales 
form  a  better  roof  except  where  tender  and  much  jointed.  Where 
either  clay  or  shale  forms  the  roof,  it  is  much  safer  and  more  economical 
to  leave  up  part  of  the  limestone. 

The  cost  of  mining  depends  largely  on  the  structure  and  relation 
of  the  strata  on  the  equipment  and  on  the  tonnage  produced.  Where 
part  of  the  limestone  is  left  for  the  roof,  and  the  production  is  about  150 
tons  per  day,  John  M.  Hanes  reports  the  cost  for  drilling,  shooting, 
loading,  and  hauling  to  be  about  30  cents  per  ton,  but  in  large  well- 
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equipped  mines  this  cost  would  be  reduced  sSmewhat.  Where  the 
limestone  is  mined  by  stripping,  the  cost  depends  on  the  thickness  of 
the  cover  that  must  be  removed  and  on  the  expense  of  shooting,  load- 
ing, and  hauling,  all  of  wjiich  Mr.  Hanes  reports  to  average  about  25 
cents  per  ton. 

The  Ferriferous  limestone  is  much  the  same  in  character  through- 
out the  whole  extent  of  the  deposit  with  the  exception  that  in  some 
places  flinty  layers  are  foimd  in  the  upper  part.  Near  the  head  of 
Brushy  Fork  3  feet  of  the  upper  part  is  cherty  or  flinty,  and  this  con- 
dition was  noted  at  other  places.  Generally  these  flint  deposits  are 
local  in  extent  and  are  more  abundant  along  the  outcrop  than  imder 
heavy  cover.  The  limestone  is  dense  and  hard,  but  rather  brittle. 
The  color  varies  from  a  light  to  a  dark  gray.  The  deposit  is  massive, 
but  an  irregular  bedding  plane  is  noticed  about  1  foot  6  inches  from  the 
top.  The  quality  of  the  stone  is  shown  by  the  following  analyses 
collected  from  various  sources. 

Analysis  reported  by  Hanging  Rock  Iron  Company,  sample  from 
their  mine  near  Royer  Station: 

Silica,  SiO, .48  Silica,  SiO...... 48 

Iron,  Fe 98  Alumina,  Al,Oa 1.04 

Alumina,  AlsO« 1.04  Ferric  oxide,  FejO» 1.20 

Lime,  CaO _-_53.92  Iron  sulphide,  FeS»-- 30 

Magnesia,  MgO _     .40  Calcium  phosphate,  CaiPiOi.     .24 

Sulphur,  S 164  Calcium  Carbonate,  CaCOi.  .96.02 

Phosphorus,  P .050  Magnesium  Carbonate, MgCOs   .84 


ioai2 


The  following  analyses  of  the  limestone  were  furnished  by  the 
Lawrence  Furnace  Company.     Analyst,  Marion  Melvin. 

Sample  No.  1  Sample  No.  2 

Silica,  SiO,-.. .76  1.16 

Alumina  AUG,          .  1          _  ^^^  ^^ 

Iron  oxide,  FcjOi J 

Calciimi  carbonate,  CaCOa- .  .93.01  92.80 

Magnesium  carbonate,  MgCOs    -69  .49 
Water,  not  determined. 

An  analysis  of  a  sample  from  the  river  hills  near  Coalgrove  is  as 
follows.     Analyst,  W.  M.  Barnett. 

Silica,  SiO, .94  Silica,  SiO,. 94 

Alumina,  AljOa 1.41  Alumina,  AliOi 1.41 

Iron,  Fe _ 7.40  Iron  oxide,  FeiO« 10.67 

Lime,  CaO _ 46. 15  Calcium  phosphate,  CasPaOi .64 

Magnesia,  MgO 81  Calcium  carbonate,  CaCO» 8 1.79 

Phosphorus,  P .127  Magnesium  carbonate,  MgCOi-  1 .70 

Water,  not  determined. 

The  high  iron  shown  by  this  analysis  is  due  to  the  Ferriferous  ore 
being  "frozen",  as  miners  say,  to  the  limestone,  that  is,  there  is  no 
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well  defined  parting  between  the  ore  and  the  limestone.     This  transi- 
tion stage  may  be  a  foot  or  more  thick. 

The  analysis  of  a  sample  from  the  E.  B.  Willard  mine  near  Bartles 
Station  is  reported  as  follows.     Analyst,  W.  M.  Bamett. 

Silica,  SiO, _ 1.20  Silica,  SiO, 1.20 

Alumina,  AliOt 2.98  Alumina,  AltOi-._ 2.98 

Iron,  Fe 90  Iron  oxide,  FojOi 1.29 

Lime,  CaO 52.25  Calcium  phosphate,  Ca»P^i- . .     .37 

Magnesia,  MgO .68  Calcium  carbonate,  CaCOi 92.95 

Phosphorus,  P _ 075  Magnesium  carbonate,  MgCQi-  1.43 

100.22 

The  analysis  reported  by  The  Ginn  Company  of  the  limestone  at 
its  quarry  south  of  Vesuvius  Station  is  given  below: 

Silica,  SiO,-— - - 3.19 

Aliunina,  AI3O3 )  2  ^2 

Iron  oxide,  FeiOa.--  / 

Calcium  carbonate,  CaCOi _  92.58 

Magnesium  carbonate,  MgCOs --     2.39 

Total .- -'  99.78 

The  analysis  of  the  limestone  at  Etna  Furnace  reported  by  Mr. 
Wm.  H.  McGugin  is  as  follows: 

Silica,  SiO, 1.20 

Alumina,  AliOa 1  2  70 

Iron  oxide,  FetOi / 

Calcium  phosphate,  Ca»P»Oi 26 

Calcium  carbonate,  CaCO« 95.65 

Magnesium  carbonate,  MgCOj .19 

100.00 

The  analysis  which  is  reported  by  the  Belfont  Iron  Works  Company, 
and  which  is  representative  of  the  stone  from  Lawrence  Coimty  used 
by  them  for  furnace  flux,  is  given  below. 

Silica,  SiO, 1.50 

Alumina,  AltOi ]  2  37 

Iron  oxide,  FeiOs J 

Calcium  carbonate,  CaCOs 95.72 

Magnesium  carbonate,  MgCOs 1.30 

Phosphorus,  P 0695 

Sulphur,  S - 188 

The  analysis  reported  by  the  Globe  Iron  Company  of  Jackson, 
Ohio,  of  the  limestone  at  the  mines  of  the  Bear  Run  Mining  Company 
near  Eifort  is  as  follows: 

SiHca,  SiO, 1.16 

Alumina,  A1,0, 2.20 

lime,  CaO 52.50 

Magnesia,  MgO _ 1-17 

Calcium  carbonate,  CaCOi 93.71 

Magnesium  carbonate,  MgCOa 2.43 


dbfei 
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The  Superior  Portland  Cement  Company  reports  the  following 
analysis  as  representative  of  the  limestone  used  by  them  in  the  manu- 
facture of  cement: 

Silica,  SiOj 45 

Alumiiia,  AliOj _>       .56 

Ferric  oxide,  FetO, 2.02 

Lime,  CaO ..-. 52.64 

Magnesia,  MgO _ .43 

Ignition  loss _ _ 43.40 

Analyses  of  the  limestone  from  the  mines  at  Bartles  Station  fur- 
nished by  Mr.  E.  B.  Willard  are  as  follows: 

No.  1  No.  2 

SUica,  SiO, _ 30  .60 

Alumina,  AljOi. .81  1.66 

Iron  oxide,  FciOi 1.89  

Lime,  CaO 53.82  50.55 

Magnesia,  MgO. _       .03  

Phosphorus,  P .065 

Sulphur,  S _     .237 

Calcium  carbonate,  CaCO, 96.11  90.27 

Magnesium  carbonate,  MgCOi-       .63  

Additional  Analyses  of  Ferriferous  Limestone  Collected  from  Various  Sources 


■ 

Siliceous 

matter. 

SiOi 

Alumina.         Ferric 
AlaOi              oxide 

Calcium 

carbonate. 

CaCOa 

Magnesium 

carbonate. 

MgCOa 

Total. 

Sample  No. 

1-- 

.98      • 

2.15 

94.65 

1.84 

96.92 

U                It 

2.- 

.41 

.86 

.78 

93.28 

4.66 

99.99 

tt           <( 

3.. 

.52 

.80 

■»*-  —  •■ 

94.19 

4.49 

100.00 

«           « 

4.. 

3.30 

6.20 

88.50 

.75 

98.75 

«           << 

5- 

.76 

1.50 

96.83 

.84 

99.93 

U                 it 

6-. 

1.10 

3.20 

5.25 

88.70 

1.60 

99.85 

(t           tt 

7- 

.26 

.50 

1.30 

96.83 

1.00 

99.89 

tt           tt 

8-. 

1.00 

1.00 

2.00 

94.30 

1.53 

99.83 

tt          tt 

9.. 

1.67 

1.36 

95.40 

1.38 

99.81 

tt          tt 

10-- 

1.52 

1.86 

.70 

95.40 

.53 

100.01 

tt           tt 

11.. 

.74 

.24 

1.30 

97.35 

.33 

99.96 

tt           tt 

12.- 

3.26 

.90 

1.30 

94.16 

.85 

100.47 

Sample  No.  1. — California  Hollow,  Upper  Township,  Hecla  Iron  Co.,  GeoL 

Surv.  of  Ohio,  Fourth  Ser.,  Bull.  4-5,  p.  86. 
Sample  No.  2 — Burke's  Mine,  Elizabeth  Township,  Geol.  Surv.  Ohio,  Fourth 

Ser.,  Bull.  4-5,  p.  86. 
Sample  No.  3 — Riley's  Mine,  Elizabeth  Townsliip,  Geol.  Surv.  Ohio,  Fourth 

Ser.,  Bull.  4-5,  p.  86. 
Sample  No.  4 — Burgess  tract.  Hanging  Rock  Iron  Company,  average  of   10 

analyses.  Fourth  Ser.,  Bull.  4-5,  p.  86. 
Sample  No.  5.     Bradshaw  entry,  Hanging  Rock  Iron  Company,  Fourth  Ser., 

Bull.  4-5,  p  86. 
Sample  No.  6.    School  House  entry,  Hanging  Rock  Iron  Company,  Fourth 

Ser.,  Bull.  4-5,  p.  86. 
Sample  No.  7.    Peters  Cave  Hollow,  Mines  of  E.  B.  Willard,  Fourth  Ser., 

Bull.  4-5,  p.  86. 
Sample  No.  8.    Pine  Grove  Furnace,  Hanging  Rock  Iron  Company,  Fourth 

Ser.,  Bull.  4-5,  p.  86. 
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Sample  No.  9.     H.  Campbell  and  Son,  Analysis  by  Lord,  Fourth  Ser.,  Bull. 

4-5,  p.  86. 
Sample  No.  10.    Olive  Furnace,  6  feet,  9  inches,  no  flint.    Fourth  Ser.,  Bull. 

4-5,  p.  86. 
Sample  No.  11.    Burke's  Mine,  Bartles  Station,  7  feet,  6  inches.    Fourth  Ser., 

Bull.  4-5,  p.  86. 
Sample  No.  12.    Willard's  Mine,  Steece  P.  O.,  6  feet,  6  inches.    Fourth  Ser., 

Bull.  4-5,  p.  86. 

Analyses  of  samples  taken  from  three  carloads  of  limestone  from 
the  Morgan  and  Horton  quarry  near  Eifort,  Scioto  County,  which  is 
close  to  the  Lawrence  County  line,  show  the  variation  in  the  sulphur 
content.  Analyses  furnished  by  the  Buckeye  Steel  Casting  Com- 
pany, Columbus,  Ohio.     Analyst,  Downs  Schaaf. 

Sample 
No.  1 

Silica,  SiOa 1.20 

Alumina,  AlsOa - \  1  04 

Ferric  oxide,  FcjOa J 

Calcium  carbonate,  CaCO» 94.43 

Magnesium  carbonate,  M gCOs 3.33 

Sulphur,  S J...        .460 

Phosphorus,  P,  not  determined. 

An  average  composition  of  the  Ferriferous  limestone  where  un- 
weathered  in  Lawrence  County  is  about  as  follows: 

Silica,  SiO, 1.29  Silica,  SiOs 1.29 

Alumina,  AlsOs 1.44  Alumina,  AlsOi.. 1.44 

Iron,  Fe..., .84  Ferrous  carbonate,  FeCOi 1.30 

Lime,  CaO. 52.57  Ferric  sulphide,  FeSj 45 

Magnesia,  MgO .78  Calcium  carbonate,  CaCOj 93.42 

Phosphorus,  P 093  Magnesium  carbonate,  MgCOj 1.64 

Sulphur,  S - 24  Calcium  phosphate,  CajPjO* 46 


Sample 
No.  2 

Sample 
No.  3 

1.20 

1.40 

1.00 

1.10 

V  95.23 

94.13 

2.57 

3.37 

.167 

.257 

100.00 

The  normal  calcium  carbonate  present  in  the  limestone  averages 
high.  In  some  localities,  however,  the  upper  part  of  the  stratum  is 
flint,  or  it  is  flinty  in  character,  and  in  a  few  places  the  entire  deposit 
contains  considerable  siliceous  material.  Excluding  these,  the  average 
for  the  deposit  is  about  93  per  cent.  Normally  the  magnesium  car- 
bonate present  is  low.  In  a  few  localities  it  runs  to  about  5  per  cent; 
while  in  others  it  is  below  1  per  cent  and  on  the  average  it  is  nearly 
1.5  per  cent.  In  this  respect  it  is  superior  to  the  Trenton  limestone 
in  the  Lehigh  Valley  cement  district  of  eastern  Pennsylvania.  The 
silica  or  siliceous  matter  present,  when  the  entire  stratum  is  considered, 
varies  between  wide  limits  owing  to  the  flinty  or  siliceous  nature  of  the 
rock  in  certain  regions.  From  what  has  been  said  the  silica  content 
will  vary  both  with  the  locality,  and  with  the  part  of  the  deposit  con- 
sidered.    The  range  is  from  less  than  1  to  as  much  as  50  per  cent  silica. 

The  limestone  also  shows  a  wide  variation  in  the  iron  content, 
which  is  due  principally  to  the  weathering  of  the  overlj'ing  Ferriferous 
ore.     This  ore  was  deposited  as  a  blue  ferrous  carbonate  in  contact 
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with  the  limestone,  or  with  only  a  thin  shale  intervening.  Percolating 
waters  holding  oxygen  and  carbon  dioxide  in  solution  attack  the  ferrous 
carbonate  and  change  a  part  of  it  to  ferric  hydrate,  which  remains 
as  an  insoluble  compound,  but  as  ferrous  carbonate  is  somewhat  soluble 
they  carry  a  small  quantity  of  the  Ferrous  mineral  down  into  the  lime- 
stone below,  where,  with  the  aid  of  oxygen,  ferrous  carbonate  reacts 
with  the  calcium  carbonate,  precipitating  ferric  hj'^drate  and  producing 
soluble  calcium  carbonate,  which  is  thus  carried  away.  This  impregna- 
tion  of  the  limestone  by  ferric  oxide  is  seen  only  along  the  outcrop  or 
under  shallow  cover  where  these  agencies  are  active.  Often  the  joints 
between  the  blocks  of  limestone  are  filled  with  this  ore,  and  along  the 
outcrop  in  some  localities  ferruginous  clsLy  masses  occur  below  the  de- 
posit. 

The  alumina  in  the  Ferriferous  limestone  varies  from  about  .5 
to  3  per  cent,  with  an  average  of  about  1.5  per  cent.  For  the  most  part 
it  is  combined  with  silica  and  water  in  the  form  of  kaolinite,  but  from 
some  of  the  analyse/s,  if  correct,  it  is  also  a  component  of  other  minerals 
in  which  the  content  of  alumina  is  greater.  Most  of  the  analyses 
given  are  really  incomplete,  as  they  fail  to  show  the  sulphur,  phos- 
phorus, and  manganese.  Sulphur  and  phosphorus  are  invariably  pres- 
ent in  appreciable  quantities,  and  are  important  when  the  use  of  the 
stone  is  considered  for  metallurgical  purposes.  Most  of  the  sulphur 
present  in  the  limestone  is  found  in  the  form  of  iron  disulphide  or  pyrite, 
which  can  be  detected  usually  by  the  eye.  Occasionally  small  crystals 
of  lead  sulphide  or  galena  are  found.  The  amount  of  sulphur  may 
run  as  high  as  .5  per  cent.  The  phosphorus,  which  is  normally  from 
.05  to  .30  per  cent,  and  averages  about  .10  per  cent,  occurs  principally 
in  the  form  of  calcium  phosphate.  Manganese  is  invariably  present 
in  small  amounts,  ordinarily  in  only  a  few  hundredths  of  a  per  cent. 

Cement. — This  limestone  is  well  suited  for  the  manufacture  of 
Portland  cement,  and  compares  favorably  with  the  standard  cement 
limestone  used  in  the  United  States.  Magnesia,  sulphur,  and  alkalies 
are  detrimental,  and  iron  oxide,  if  high,  is  looked  upon  with  disfavor. 
In  composition  it  varies  between  the  following  limits:^ 


Ingredients. 

SUica,  SiOi 

Alumina,  AlzOs 

Ferric  oxide,  FetOj.. 
Lime,  CaO 

Magnesia,  MgO 

Sulphuric  acid,  SOs. 
AlkaUes,  K,0,  Na,0. 


Minimum 
Per  cent. 

Maximum 
Per  cent. 

Average  of 
10  standard 
American 
Portland 
cements. 
Per  cent. 

19. 

26. 

21.76 

4. 

11. 

7.51    . 

2. 

5. 

3.34 

58. 

67. 

62.61 

0 

5. 

1.94 

0 

2.5 

1.19 

0 

3. 

not  determined. 

»Geol.  Survey  of  Ohio,  Fourth  Ser.,  Bull.  No.  3,  pp.  197-198. 
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The  silica  and  alumina  in  the  Ferriferous  limestone  are  in  such 
proportions  that  shale  or  cl^,y  is  required  to  bring  them  to  the  proper 
ratio  for  cement.  These  are  easily  supplied,  as  shale  or  clay  suitable 
for  this  purpose  is  found  either  with  or  close  to  the  limestone  deposit. 
The  Superior  Portland  Cement  Company  uses  either  the  shale  that 
lies  above  the  limestone,  or  the  clay  and  shale  that  are  found  below  it. 
In  both  cases  the  clay  or  shale  and  limestone  are  taken  from  the  same 
entry.  The  York  Portland  Cement  Company,  now  dismantled,  of 
Portsmouth,  Ohio,  obtained  its  supply  from  the  shale  above  the  lime- 
stone. The  magnesia  is  well  below  the  limit  demanded  for  this  in- 
gredient, as  it  seldom  exceeds  one  per  cent  in  the  finished  cement. 
The  sulphur  in  the  limestone,  while  objectionable,  is  not  serious,  al- 
though the  quantities  are  from  .1  to  .5  per  cent,  as  part  of  this  passes 
off  as  gas  during  the  clinkering.  The  high  iron  oxide  in  the  limestone 
is  looked  upon  with  disfavor.  In  the  cement  the  quantity  usually 
demanded  by  the  trade  is  not  in  excess  of  5  per  cent.  The  iron  oxide 
in  the  limestone  under  heavy  cover  is  low,  but  under  thin  cover  or  along 
the  outcrop  it  may  run  to  several  per  cent.  This  component  is  usually 
high  in  the  shales,  and  additional  iron  oxide  is  introduced  where  coal 
is  the  fuel  used  in  clinkering.  The  cement  made  at  present  from  these 
materials  is  classed  as  high  iron  cement,  but  has  a  good  reputation 
for  quality,  and  is  used  by  the  United  States  Government  for  locks, 
dams,  and  public  buildings.  The  iron  oxide  darkens  the  color  of  the 
cement,  which  is  objectionable  where  light  colored  work  is  desired. 

The  Ferriferous  limestone  is  used  by  the  Superior  Portland  Cement 
Company  in  the  manufacture  of  its  product.  A  description  of  the 
plant  furnished  by  its  superintendent,  J.  B.  John,  follows: 

The  limestone  is  mined  with  Sullivan  and  Goodman  mining  machinery  by 
undercutting  the  same  as  for  coal.  It  is  drilled  with  a  Temple-Ingereoll  drill.  The 
limestone  is  gathered  with  a  5-ton  electric  locomotive  and  is  taken  to  a  tipple  by  a 
Goodman  12-ton  electric  locomotive. 

The  shale  we  use  is  the  cuttings  from  under  the  limestone,  which  is  also  taken 
to  the  tipple  by  electric  locomotives.  The  limestone  is  dumped  by  automatic  cross- 
over dumps  into  a  No.  9  crusher,  then  passes  through  2  No.  5's.  The  shale  is  run  through 
a  9-foot  dry  pan  and  is  taken  to  the  mill  on  a  conveyor  belt;  the  limestone  is  treated 
likewise.  The  shale  and  limestone  are  then  run  through  60-foot  dryers.  After  being 
thoroughly  dried  both  are  weighed  and  put  through  kominuters  or  ball  mills,  then  the 
mixture  goes  to  the  tube  mills  where  raw  material  is  ground  so  that  95  per  cent  will 
pass  through  the  lOO-mesh  sieve.  We  have  3  kominuters  and  5  tube  mills  in  the  raw 
department. 

The  ingredients  are  then  taken  to  the  kiln  room  where  we  have  4  kilns,  7^x125 
feet  long,  in  which  they  are  burned  to  a  clinker  with  coal  previously  pulverized  in  Fuller 
miUd.  The  clinker  is  then  elevated  to  Mosser  stationary  coolers  from  which  after  cool- 
ing it  is  carried  on  a  conveyor  belt  to  the  finishing  department  where  it  is  ground.  The 
preliminary  grinding  in  the  clinker  mill  is  done  with  2  Mosser  crushers  and  1  duplex 
Sturtevant,  6  Grifl5n  mills,  and  3  tube  mills.  After  being  ground  in  the  finishing  de- 
partment it  is  carried  to  the  stock  house  where  it  is  stored  in  bins.  The  packing  is  done 
with  3  Bates  valve  bag  machines. 
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The  analysis  of  Superior  cement  is  as  follows: 

Silica,  SiOt - 22.5 

Alumina,  AliOj • 7.0 

Iron  oxide,  FeiOji 4.5 

Lime,  CaO 63.0 

Sulphur  trioxide,  SOj 1.40 

Magnesia,  MgO ,-  .85 

Total 99.25 

Flux. — For  fluxing  purposes  the  value  of  a  Ifanestone  depends  on 
the  available  bases  present,  and  on  the  freedom  of  the  stone  from  detri- 
mental impurities.  For  blast  furnace  fluxes  the  active  bases  are  lime, 
magnesia,  and  part  of  the  manganese  oxide,  which  in  this  limestone 
is  usually  low;  hence  it  will  not  be  considered  further.  The  iron  com- 
pounds are  reduced,  and  the  metal  in  them  goes  into  the  pig  iron.  The 
phosphorus,  which  also  goes  to  the  pig  iron,  if  high,  is  detrimental  in 
making  a  product  for  Bessemer  steel.  Sulphur  is  detrimental,  as  it 
decreases  the  available  lime,  and  also  saturates  the  slag,  thus  limiting 
the  quantity  of  this  element  that  can  be  taken  from  the  molten  iron 
in  the  furnace.  Silica  and  alumina  decrease  the  available  lime,  as 
they  must  be  fluxed  to  form  a  slag.'  Taking  the  limestone  of  about 
an  average  composition,  the  results  will  be  as  follows; 

Silica,  SiO, 1.29 

Alumina,  AljOj 1.44 

Iron,  Fe 84 

Lime,  CaO 52.57 

Magnesia,  MgO .^_ 78 

Phosphorus,  P - 093 

Sulphur,  S - 24 

To  slag                                 Fluxes                                  To  iron 
Silica,  SiOj 1.29        Lime,  CaO 52.57        Iron,  Fe 84 

Alumina,  AI2O3-      1.44        Magnesia,  MgO       .78        Phosphorus,  P  .093 

273  53.35  .933 

Lime,  CaO 1    g  73        Lime,  CaO 2.73 

Magnesia,  MgOj      '  Lime,  CaO  to  CaS    .30 

Calcium  sul-                                                         3.03 
phide,  CaS.--        .54  

Slag  produced--     6.00    Available  fluxes -.     50.32 

This  compares  favorably  with  other  standard  flux  limestones  used  in  Ohio,  as 
shown  below: 

Limestone  used  for  flux  from  Kelleys  Island:* 


ouiua,  loiyjt -_- - j..ox 

Alumina,  AI5O3 \       ye 

Iron  oxide,  FcaOi / 


Silica,  SiOj 1.81            Silica,  SiO, 1.81 

Alumina,  AlaOj .35 

Iron,  Fe 21 

Calcium  carbonate,  CaCOa...   87.50            Lime,  CaO 49.00 

Magnesium  carbonate,  MgCOi    9.75            Magnesia,  MgO 4.64 

Slag  produced,  4.32.        Available  fluxes,  61.48.        Iron,  0.21. 

In  the  above  the  iron  oxide  is  assumed  to  be  .30  per  cent. 
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Limestone  used  for  flux  from  Columbus: 

SUica,  SiOi 2.30  SiHca,  SiO, 2.30 

Alumina,  AliOs- -.- 70  Ahimina,  AlsOa .70 

Iron  oxide,  FejOa .52  Iron,  Fe 36 

Calcium  carbonate,  CaCOa-.-  90.16  Lime,  CaO 60.49 

.  Magnesium  carbonate,  MgCOa   5.90  Magnesia,  MgO 2.81 

Phosphorus,?--^ .015  Phosphorus,? 015 

Water,  HaO .12 

Slag  produced,  6.00.        Available  fluxes,  60.30.        Iron,  0.38. 

The  average  analysis  of  Piqua  stone  which  is  used  mainly  for  the 
magnesia  and  phosphorus  contents  is  reported  by  the  Belfont  Iron 
Works  Company  as  follows: 

Siilica,  SiO, 

Aliunina,  AlsOa -- 

Iron  oxide,  F^aOa 

Calcium  carbonate,  CaCOa 

Magnesium  carbonate,  MgCOa. 

Phosphorus,?-* 

Sulphur,  S - -.. 


No.  1 

No.  2 

.24 

.36 

.37 

.60 

82.88 

78.20 

15.00 

17.76 

.0034 

.0042 

.0426 

.047 

Averaging  the  two  samples  and  considering  the  iron  oxide  to  be  one-half  the  iron 
oxide  and  alumina  content,  the  results  are  as  follows: 

Slag  produced,  1.18.        Available  fluxes,  52.28.        Iron,  0.1718. 

Mr.  Karl  Steinbacher,  superintendent  of  the  Belfont  Iron  Works 
Company,  reports: 

The  company  used,  during  the  time  in  blast  in  1912,  19,000  tons  of  Piqua  stone 
and  4,600  tons  native  stone.  Also  they  are  using  Piqua  stone  exclusively  at  present  on 
account  of  the  high  phosphonis  in  the  native  stone. 

,  Mr.  W.  M.  Jeffreys,  superintendent  of  the  Hanging  Rock  Iron 
Company,  reports  as  follows: 

The  limestone  is  of  a  very  good  grade  for  use  as  flux  in  a  blast  furnace.  This 
company  and  one  in  Ironton,  Ohio,  use  the  limestone  in  their  furnaces  and  obtain 
excellent  results.  This  limestone  is  quarried  both  in  the  open  and  under  ground.  The 
stone  from  the  open  bed  is  obtained  by  stripping  the  upper  surface,  and  that  under 
ground  by  the  usual  method  of  drift  mining.  Our  experience  in  the  mining  of  this 
limestone  has  taught  us  that  a  much  better  grade  of  furnace  flux  is  obtained  from  the 
under  ground  quiarry. 

Mr.  John  E.  Jones,  general  manager  of  the  Globe  Iron  Company, 
Jackson,  Ohio,  reports: 

This  company,  in  connection  with  the  Star  Furnace  Company,  has  been  opening 
up  limestone  territory  in  Lawrence  County,  abutting  Jackson  and  Scioto  counties, 
and  has  installed  operations  for  the  mining  and  handling  of  same.  Approximately 
the  two  furnaces  will  use  50,000  tons  limestone  per  year  while  in  blast. 

Road    Building. — The  dense  tough  nature  of  the  stone  makes  it 
an  excellent  material  for  road  building.     In  the  construction  of  the 
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macadam  roads,  in  this  and  the  adjoining  counties  t^o  the  west,  it  id 
largely  used,  and  has  proved  quite  satisfactory.  Mr.  Charles  Hutchin- 
son, Commissioner  of  Lawrence  County,  regards  the  Ferriferous  lime- 
stone superior  to  either  the  Cambridge  or  Brush  Creek  for  road  build- 
ing. Mr.  A.  S.  Rea,  of  the  State  Highway  Department,  states  that 
tests  made  on  the  Columbus  and  Delaware  limestones,  which  are  used 
extensively  for  road  building,  and  also  tests  on  two  samples  of  Ferriferous 
limestone  from  Lawrence  County,  show  that  the  Ferriferous  limestone 
is  of  good  character  for  this  purpose,  and  compares  favorably  with  the 
two  other  limestones  named. 

Since  most  of  the  firms  or  private  parties,  operating  mines  or 
quarries,  are  producing  both  furnace  flux  and  road  material,  they 
will  be  listed  together.  On  the  John  Peters  property,  near  Coalgrove, 
a  small  quantity  of  stone,  mined  by  stripping,  is  quarried  for  furnace 
flux  and  road  material.  The  Hanging  Rock  Iron  Company  operates 
mines  near  Royer  Station  for  flux  stone  for  its  two  furnaces.  Law- 
rence Furnace,  in  Elizabeth  Township,  is  using  the  Ferriferous  limestone 
mainly  for  flux,  which  is  obtained  principally  from  two  workings,  that 
of  E.  L.  Lambert,  and  that  of  Edward  Kelley.  Mr.  Lambert  mines 
by  stripping,  for  the  roof  is  shale  and  clay.  At  the  mine  of  Mr.  Kelley, 
less  than  one  mile  distant,  the  roof  is  sandstone;  hence  the  limestone 
is  worked  by  drifting.  The  total  output  amounts  to  about  20,000  tons 
per  year. 

E.  B.  Willard  has  well  equipped  mines  near  Bartles  Station,  in 
Elizabeth  Township.  The  method  of  mining  is  by  drifting,  as  the  roof 
is  a  massive  sandstone.  About  45  men  are  employed,  and  approximately 
60,000  tons  per  year  are  shipped  for  tumace  flux,  and  about  2,000  tons, 
on  the  average,  for  road  building. 

The  mines  of  Michael  Rilev  are  situated  near  Center  Station, 
on  the  Detroit,  Toledo  &  Ironton  Railroad.  The  roof  is  a  massive 
sandstone,  therefore  the  mining  is  done  by  drifting.  The  mine  is 
equipped  with  air  compressed  drills,  and  the  limestone  is  loosened  with 
dynamite.  The  long  wall  system  is  used.  On  an  average  20  men  are 
employed,  and  the  quantity  of  stone  mined  per  year  is  about  25,000 
tons.  The  Ironton  furnaces  are  the  principal  market.  Mr.  W.  R. 
Maxey  ships  some  limestone  from  his  workings,  which  are  located 
on  the  Detroit,  Toledo  &  Jronton  Railroad,  about  one  mile  west  of 
Lawrence  Furnace.  The  deposit,  which  lies  well  up  on  the  hills,  has 
shale  and  clay  for  roof  materials;  hence  it  is  mined  by  benching.  At 
present  he  is  installing  an  80  h.  p.  engine  and  an  18-inch  jaw  crusher. 
Approximately  5,000  tons  of  stone  per  year  are  shipped  for  road  ballast, 
furnace  flux,  and  concrete  work.  Small  amounts  cf  stone  are  shipped 
on  the  Cincinnati,  Hamilton  &  Dayton  Railway  from  the  Hall  mmes,  near 
Jep  Station,  in  Decatur  Township,  and  from  the  McGugin  mines,  near 
Olive  Station. 
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The  Bear  Run  Mining  Company,  near  Eifort,  in  Washington 
Township,  mine  the  supply  of  stone  used  for  furnace  flux  by  the  Globe 
and  Star  furnaces  of  Jackson,  Ohio.  A  switch  IJ  miles  long  runs  from 
the  Baltimore  &  Ohio  Southwestern  Railroad  to  the  mines.  Both 
coal  and  stone  are  shipped.  The  tipple  is  provided  with  four  tracks 
for  railroad  cars,  so  that  the  different  grades  of  coal  and  stone  can  be 
loaded  at  the  same  time.  The  tram  road  from  the  tipple  to  the  mines  is 
1,200  feet  long.  The  grade  on  the  tram. is  suflScient  to  allow  the  cars 
to  run  from  the  mines  to  the  tipple  by  gravity.  Mule  power  is  used 
to  haul  the  cars  to  the  mines.  Compressed  air  drills  are  used  in  mining 
the  stone,  which  is  crushed  by  a  No.  5  Austin  spindle  crusher,  with  a 
capacity  of  40  tons  per  hour.  The  power  for  the  crusher  is  produced 
by  a  45  h.  p.  engine,  made  by  Houston-Stanwood  &  Gamble  Com- 
pany, Cincinnati,  Ohio.  The  compressor,  which  is  also  provided  with 
a  45  h.  p.  engine,  is  made  by  the  Bury  Compressor  Company,  Erie, 
Pa.  The  steam  is  supplied  by  a  75  h.  p.  boiler,  made  by  the  Gem 
City  Boiler  Works,  Dayton,  Ohio,  The  number  of  men  employed  for 
mining  both  coal  and  stone  is  from  100  to  120,  and  the  output  of  stone 
is  about  50,000  tons  per  year. 

The  Cambria  Clay  Products  Company  also  mines  the  Ferriferous 
limestone  with  the  Clarion  coal.     S.  P.  Reitz  reports  as  follows: 

We  are  mining  4  feet  of  the  Clarion  coal  which  is  overlaid  with  7  feet  of  lime- 
stone. After  the  coal  is  mined  the  limestone  is  drilled  and  shot  down  to  a  height  of 
5  to  6  feet,  leaving  the  balance  of  the  stone  for  a  roof.  The  limestone  is  used  for  blast 
furnace  and  macadam  purposes. 

For  open  hearth  furnace  flux  magnesia  is  not  desired;  hence  the 
fluxing  value  of  a  limestone  is  based  on  the  available  lime  only.  Sulphur, 
if  high,  is  objectionable.  The  steel  producers  require  a  slag  that  will 
take  up  sulphur  from  the  molten  metal;  consequently,  as  the  quantity  of 
this  element  that  a  slag  can  hold  in  solution  is  limited,  all  sulphur  intro- 
duced with  the  flux  lessens  equivalently  the  quantity  of  this  component 
taken  from  the  metal.  Silica,  if  high,  is  also  undesirable,  as  it  tends 
to  throw  the  sulphur  out  of  solution  in  the  slag,  or  as  it  decreases  the 
solubility.  The  quantity  of  sulphur  eliminated  from  the  metal  depends 
to  a  considerable  extent  on  the  basicity  of  the  slag.  The  quantity 
of  phosphorus  contained  in  the  limestone,  unless  high,  is  unimportant. 
It  is  in  fact  beneficial  rather  than  detrimental. 

Lime. — For  hydrated  lime  the  high  magnesian  limestones  are 
preferred.  The  Ferriferous  limestone  makes  a  hot,  violent  lime,  which 
excludes  its  use  for  many  purposes.  There  is  a  good  field  for  hydrated 
lime  for  fertilizers  in  southern  Ohio  for  much  of  the  land,  especially 
that  where  the  soil  has  been  derived  largely  from  shales  and  sandstones 
of  the  Mississippian,  and  of  the  lower  part  of  the  Pennsylvanian  series, 
is  deficient  in  this  ingredient.  Plant  life  requires  both  lime  and  magnesia, 
but  bv  far  more  of  the  former.     Lime  made  from  this  stone  is  well 
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suited  for  this  purpose,  in  fact  it  is  much  better  than  the  dolomitic 
lime  found  largely  on  the  market.  There  are  no  regular  lime  burning 
plants  in  the  county,  but  small  quantities  are  occasionally  burned 
by  the  farmers.  Th(*y  make  a  pile  on  the  ground  of  layers  of  stone 
and  coal  or  wood,  which  is  then  fired  and  allowed  to  bum  until  the 
fuel  is  consumed.  The  calcination  is  imperfect,  as  the  outer  layers 
of  stone  are  but  little  affected,  and  the  larger  lumps  have  unbumed 
cores.  Some  farmers  prefer  the  raw  limestone,  ground  very  fine,  to 
the  hydrated  lime,  as  it  causes  less  trouble  in  drilling,  and  as  its  effects 
are  more  lasting. 

Concrete. — The  stone  is  well  suited  for  concrete  work.  It  is 
dense  and  firm,  and  it  breaks  into  angular  pieces  with  sharp  edges 
and  corners.  It  is  not  classed  as  a  good  building  stone,  for  it  does 
not  cut  well,  but  for  foundation  work  it  can  be  used  to  good  advantage. 

In  conclusion,  the  Ferriferous  limestone  is  well  adapted  for  the 
manufacture  of  Portland  cement,  for  blast  furnace  flux  when  basic, 
malleable,  or  foundry  iron  is  made,  for  t^oncrete  work,  for  road  building, 
and  for  fertilizers. 

Eccrtiomic  Value  of  the  Ferriferous  Ore 

During  the  day.«  of  the  charcoal  furnaces  the  Ferriferous  ore  was 
the  most  important  bed  in  Lawrence  County,  but  owing  to  the  influence 
of  the  Lake  ores,  and  to  th^  increased  demands  of  the  modern  furnaces, 
it  has  gradually  decreased  in  influence  from  that  time,  so  that  at  present 
the  member  is  an  asset  ot  small  value.  While  the  quality  of  the  Ferri- 
ferous ore  is  inferior  to  the  high-grade  Lake  ores,  and  while  the  stratum 
is  thin  and  variable,  yet  its  relation  to  the  furnaces  in  this  region  is  such 
that  the  bed  is  worthy  of  careful  consideration.  The  ore  lies  directly 
above  the  Ferriferous  limestone,  which  association  is  also  of  interest. 

The  Ferriferous  ore  is  a  persistent  deposit,  but  varies  considerably 
in  thickness  in  different  localities.  In  the  shale  or  clav  above  this 
deposit  one  or  more  layers  of  kidney  ore  occur  in  parts  of  the  region. 
These  are  of  the  same  general  origin  as  the  ore  below,  and  consequently 
they  arc  given  as  a  part  of  the  Ferriferous  ore  deposit.  The  section 
near  Lawrence  Furnace  shows  three  rows  of  kidney  ore  which  E.  L. 
Lambert,  who  has  had  a  very  extended  experience  in  the  region,  says 
will  average  10  inches  in  thickness.  At  the  mine  of  W.  R.  Maxey,  west 
of  Lawrence  Furnace,  two  rows  of  these  kidneys  are  found,  but  at  the 
limestone  mine  of  the  Hanging  Rock  Iron  Company,  near  Royer  Station, 
only  one  layer  is  present. 

The  Ferriferous  ore  was  seen  in  23  places  in  Lawrence  County 
and  the  average  thickness  of  the  bed  is  7  inches.  On  the  whole,  the 
bed  is  somewhat  thicker  than  this,  as  some  of  the  exposures  noted  were 
on  the  outcrop  where  the  bed  was  thin  and  was  worked  but  little  during 
the  days  of  the  charcoal  furnaces.     Where  the  ore  was  heaw  it  was 
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benched  to  deep  cover,  so  that  at  present  it  is  seldom  seen  under  favor- 
able conditions.  The  average  thickness  of  the  ore  is  reported  by  various 
parties  who  formerly  mined  it  to  be  about  12  inches.  The  average 
thickness  given  in  the  chapter  on  Lawrence  County  in  the  Report  of 
Progress  for  1870  for  15  sections  is  10^  inches,  which  is  probably  near 
the  true  thickness.  In  places  the  ore  is  very  thin,  only  an  inch  or 
two  being  present,  while  in  a  few  localities  it  expands  to  3  or  4  feet 
over  small  areas. 

The  ore  is  of  swamp  origin.  It  was  deposited  in  quiet  waters 
heavily  charged  with  carbon  dioxide,  which  precipitated  the  soluble 
ferrous  salts  brought  in  as  ferrous  carbonate.  Under  heavy  cover  the 
ore  still  exists  as  the  carbonate,  but  along  the  outcrop  or  under  light 
cover  it  has  been  oxidized  more  or  less  to  ferric  hydrates.  The  specific 
gravity  of  the  limonite  ore  ^\ill  average  about  2.9;  while  that  of  the 
carbonate  will  run  close  to  3.5.  Considering  the  ore  10  inches  thick 
and  60  per  cent  available,  the  yield  per  acre  wall  be  1,974  net  tons  for 
the  limonite  and  2,382  net  tons  for  the  carbonate.  For  the  charcoal 
furnaces  the  ore  was  mined  mainly  along  the  outcrop  by  stripping. 
Some  small  entries  were  worked,  but  these  extended  only  short  dis- 
tances under  cover.  Carbonate  ores  were  difficult  to  smelt  in  the 
short  stack  charcoal  furnaces,  so  that  only  the  oxidized  or  limonite 
ores  were  desired.  Consequently  the  main  body  of  ore  is  scarcely 
touched  as  the  deposit  was  followed  only  along  the  outcrop. 

This  deposit  is  generally  too  thin  to  be  worked  for  the  ore  alone 
with  any  economy.  Too  much  material  must  be  removed  for  eatry 
ways  in  order  to  get  sufficient  height.  Ordinarily  the  roof  is  shale  or 
clay,  either  of  which  is  hard  to  hold.  Where  the  deposit  Avill  average 
15  inches  or  more  in  thickness,  and  where  the  roof  is  of  good  quality, 
it  may  be  mined  advantageously.  If  the  associated  materials  have  a 
value,  then  the  ore  may  be  mined  with  these.  The  ore  and  limestone 
are  worked  together  in  a  few  places.  In  some  cases  the  clay  above 
is  of  excellent  quality  and  it  may  be  mined  with  the  ore  At  the  present 
price  of  Lake  ores,  this  deposit  can  be  mined  only  in  a  secondary  way, 
except  in  local  areas  where  it  is  well  above  the  normal  thickness. 

The  quality  of  the  Ferriferous  ore  varies  between  rather  wide 
limits,  yet  the  average  composition  compares  favorably  with  that  of  the 
low  grade  Lake  ores.     The  analyses  given  on  Table  II  are  instructive. 
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These  analyses  show  the  general  quality  of  the  ore.  It  is  non- 
besseraer  and  best  suited  for  foundry,  but  it  can  be  used  to  good  ad- 
vantage in  making  either  basic  or  malleable  iron.' 

Ore  Comparisons. — In  the  comparison  of  the  value  of  the  Ferrifer- 
ous or  native  and  the  Lake  ores,  the  following  items  are  used;* 

Amount  of  ore  smelted  per  day,  540  tons. 

CO 
Ratio  by  volume  of  -—   =  1.8  which  is  obtained  with  good  practice. 

.    bases 
Slag  ratio  —rr  =  1. 
acids 

Pocahontas  coke  used  for  smelting  and  a  standard  limestone  for  flux. 

The  figures  for  value  of  coke  and  stone  delivered  at  Ironton,  and 
for  the  over  and  above  cost  used,  are  these  supplied  by  Col.  H.  A. 
Marting. 

Over  and  above  cost  per  ton  2,240  lbs.  of  ore  smelted $1.00 

Coke,  per  ton  of  2,000  lbs - 2.85 

Stone,  per  ton,  2,^40  lbs... _ 85 

Freight  per  ton  ore,  2,240  lbs.,  from  Lake 90 

The  Hanging  Rock  Iron  Company  reports  the  following  costs: 

Cost  of  limestone  per  gross  ton,  2,240  lbs.,  at  furnace -.       .85 

Average  cost  of  coke  per  tiet  ton,  2,000  lbs.,  at  furnace. ,  3.05 

Freight  on  Lake  ore  per  gross  ton,  2,240  lbs. ,  at  furnace .90 

Over  and  above  cost  per  ton  ore,  2,240  lbs —  -  1.0936 

Cost  of  limestone  ore  per  gross  ton,  2,240  lbs.,  at  furnace 1.92 

Price  of  Hanna  No.  1  ore  used  in  comparison  quoted  by  M.  A.  Hanna 

&  Co. ,  for  season  of  1913,  delivered  at  Ironton,  per  ton $4.04 

Prices  of  Negaunee  and  Clinton  silica  ores  quoted  by  the  Cleveland-ClifiEs  Iron 
Company,  delivered  at  Lower  Lake  ports  are  $3.57  per  ton  for  the  former 
and  $2.22  for  the  latter. 

Cost  of  Negaunee  ore  at  Ironton  would  be  $4.47  per  ton. 

Cost  of  Clinton  silica  ore  at  Ironton  would  be  $3.12  per  ton. 

The  price  of  Adriatic  ore  quoted  by  PickandSy  Mather  &  Co.,  delivered  to  Lower 
Lake  porta  is  $3.28,  which  at  Ironton,  Ohio,  would  be  $4.18  per  ton. 

»See  Table  IL 

•See  Table  III  facing  page  352. 
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It  has  been  the  common  practice  in  southern  Ohio  not  only  to  calcine  the  carbonate 
ores,  but  also  the  limonite  or  hydrate  types.  Where  the  ore  is  charged  raw  into  the 
furnace  the  heat  units  used  are  as  follows: 

.  Fe,0«  3H,0+(214 X4     =     856  calories)  =Fe,034-3H20. 

3HsO    '       +(  54X692  =31964  calories)  ==HsO  as  gas. 

54 X 200 X. 457      »  4936  calories)  =  specific  heat  carried  out  by  gases  at 

[200**  C. 

TotAl=  37756  calories. 

37756 
This  is  -r— r   =  176  calories  per  unit  of  ore. 
214  ^ 

1  unit  carbon  gives  2,430  calories. 

The  gases  produced  in  combustion  carry  out  at  200**  C, 

7  7 

--  units  CO  =  -   X  200  X  .3084  =  144  calories. 

o  3 

307.6      .^    ^,        307.6        _^        ^^^^         217      ,    . 
-— -  units  Nj  =  --~  X  200  X  .2488   =    —-  calories. 
69.3  69.3  361 

So  from  combustion  of  1  unit  c9,rbon  the  available  heat  units  are  2430 — 361  calories 

176 
«2069  calories.  This  means  if  the  ore  is  chaiiged  raw  an  addition  of  --—  or  .085 

2069 

units  of  carbon  are  required. 

Ck)nsidering  coke  90  per  cent  carbon,  the  requirement  for  roasting  2,000  pounds 

of  ore,  radiation  losses  neglected,  is  189  pounds. 
Where  calcined  in  kilns  with  carbon  for  fuel,  and  if  burned  with  perfect 

economy,  the  results  are  as  follows: 
Total  requirement  for  expulsion  of  water  same  as  before,  37,756  calories  or 

176  calories  per  unit  of  ore. 
1  unit  carbon  gives  8,100  calories. 
The  gases  produced  in  combustion  carry  out  at  200°  C, 

—  units  COj  =  —  X   200  X  .414  =  304  calories, 
o  o 

615.2  ^,  615.2        ^^  ^        434       '   . 

-- —   units  Ns  =    X  200  X  .2448  =   --;  calories. 

69.3  69.3  738 

Available  heat  then  is  8100 — 738  calories  =7362  calories.    The  fuel  require- 
ment is  or  .024  units  carbon  per  unit  ore. 

7362 

Considering  the  fuel  90  per  cent  carbon,  the  requirement  for  roasting  2,000  pounds 
of  ore  is  53  pounds.  Radiation  losses  are  not  considered  in  the  above,  and  the  loss  of 
heat  due  to  air  excess  is  neglected.  The  difference  in  fuel  between  calcining  in  the 
furnace,  and  in  special  kilns,  is  thus  only  136  pounds  per  ton  of  ore.  Thiis  saving  is 
far  overbalanced  in  loss  of  material,  labor,  etc.,  during  calcination. 

The  common  practice  with  furnace  operators  at  present  is  to  carry  an  8  per  cent 
water  burden.  This  means  8  per  cent  of  the  total  weight  of  the  stock  is  water.  The 
main  reason  is  to  keep  the  top  of  the  furnace  cool,  which  holds  the  reduction  zone  in 
the  proper  position.  The  water  carries  out  the  heat  from  the  top  of  the  furnace,  thus 
keeping  down  the  temperature.  It  is  not  important  whether  this  is  the  hydroscopic  or 
combined  water  from  the  stock.  When  dry  stock  is  charged  this  zone  is  too  near  the 
top,  which  results  in  abnormal  working  of  the  furnace.  So  raw  ore  should  give  better 
results  than  the  calcined.  W.  M.  Jeffreys,  superintendent  of  The  Hanging  Rock  Iron 
Company,  reports: 

The  ore  located  on  our  property  in  Lawrence  County  is  what  we  usually  term 
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limestone  ore.  It  is  found  in  two  grades,  the  red  and  the  gray.  In  former  years  this 
ore  wvLB  calcined  before  using  it  in  the  furnace,  but  for  the  past  year  the  Hanging 
Hock  Iron  Company  has  abandoned  this  method  of  treatment  and  is  now  using  the 
ore  in  the  natural  state,  and  the  results  from  same  are  excellent." 

The  calcined  ore  is  less  firmly  bonded  than  the  raw  ore.  It  is  fragile,  consequently 
considerable  ore  is  lost  in  the  form  of  dust,  owing  to  the  extra  handling  involved  in 
calcination.  The  cost  of  preparing  the  ore  for  roasting  either  in  piles  or  kilns  must  be 
considered,  and  also  the  interest  on  the  money  invested.  Considering  the  points  both 
for  and  against  calcination,  the  latter  outweigh  the  former.  The  best  economy  is  ob- 
tained by  using  the  ore  in  the  natural  state. 

LOWER  KITTANNING  COAL  AND  CLAY 

The  Lower  Kittanning  coal  and  clay  are  assets  of  vast  importance 
to  Lawrence  County.     The  coal  bed  has  furnished  for  many  years  F 

the  main  supply  of  fuel  for  domestic  and  factory  uses  in  this  county,  ^ 

and  has  afforded  a  good  revenue  from  outside  sources.  The  thick 
deposits  of  clay  and  shale  on  the  Lower  Kittanning  horizon  have  scarcely 
been  touched,  although  in  Washington  Township  they  are  utilized  for 
fire  brick,  building  brick,  and  sewer  pipe.  Regarding  these  deposits 
Dr.  Edward  Orton  says: 

Under  this  head  we  came  to  the  great  clay  horizon  of  the  State.  Its  importance 
far  outweighs  that  of  any  other  clay  seam  of  our  scale.  Indeed,  it  is  probably  equal 
in  value  to  all  other  sources  of  clay  in  the  Coal  Measures  combined.  ♦  ♦  ♦  ♦ 
It  belongs  between  the  Ferriferous  limestone  and  the  Lower  Kittanning  coal.  Often  it 
fills  the  entire  interval  between  these  well-known  beds.  In  some  sections,  however, 
where  the  interval  is  usually  expanded,  a  sandstone  occurs  and  the  clay  and  shale  are 
consequently  reduced  to  some  extent  thereby.  ♦  ♦  ♦  ♦  ♦  The  Kittanning  clay 
horizon  proper  is  seen  at  its  best  where  it  enters  the  state  from  Pennsylvania,  and  where 
it  leaves  the  state  in  its  extension  into  Kentucky.  In  both  of  these  localities  of  the 
Ohio  Valley,  viz.,  in  Columbiana  and  Jefferson  counties,  on  the  one  side,  and  on  the 
other  in  Lawrence  County,  it  shows  large  volume  and  excellent  quality.* 

Straligraphy  and  Extent. 

The  Lower  Kittanning  coal  on  the  average  lies  about  23  feet 
above  the  Ferriferous  members  and  about  40  feet  below  the  Middle 
Kittanning  coal.  The  member  is  well  developed  in  Upper,  Hamilton, 
,  Elizabeth,  Decatur,  and  Washington  townships,  where  it  has  been 
worked  for  many  years.  The  bed  is  also  found  above  drainage  in 
western  Perry,  Lawrence,  and  Aid  townships;  further  it  appears  on 
Buffalo  and  Symmes  creeks  in  the  central  part  cf  Symmes  Township. 
But  little  information  was  obtained  in  regard  to  these  members  under 
heavy  cover,  as  only  a  few  drill  records  are  available.  Owing  to  the 
worth  of  these  beds  they  will  be  treated  at  some  length  and  traced 
across  the  county.     See  Map  V  facing  page  354. 

Perry  Township. — The  Lower  Kittanning  coal  and  clay  are  found 
along  the  courses  of  the  streams  in  the  western  part  of  Perry  Town-        j 
ship.     The  coal  is  mined  at  a  number  of  places,  but  so  far  the  clay 
has  not  been  utilized.     Along  the  Ohio  River  the  Lower  Kittanning 
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coal  is  present  near  the  road  level  in  the  western  part  of  the  township, 
and  passes  below  drainage  on  Lick  Creek  east  of  the  village  of  Sheridan, 
where  it  is  reported  to  be  about  2  feet  in  thickness.  Where  the  mem- 
ber is  exposed  west  of  this,  it  is  somewhat  unsteady  as  the  coal  is  often 
partially  or  completely  replaced  by  a  thick  sandstone  that  lies  just 
above,  the  coal  horizon.  At  places,  however,  the  coal  has  fair  volume 
as  shown  by  the  following  record  obtained  on  the  land  of  Julia  McCowan, 
about  one  mile  west  of  Sheridan:  ^       , 

rx.  in. 

Sandstone,  irregular _ 4 

Coal.-l  [   2  1 

Clay_- >  Lower  KiUanning \    1 

Coal.  J               '  11- 

Clay 2 

On  Little  Ice  Creek  the  Lower  Kittanning  members  pass  from 
view  about  one  mile  south  of  the  village  of  Forestdale.  The  coal,  al- 
though overlaid  by  a  massive  sandstone,  usually  has  good  volume.  A 
section  taken  on  the  farm  of  Charles  HoUey  is  given  below: 

Pt.  In. 

Clay _ 1 

CoaL.j  '        f    ^  ^ 

Glay._  *  Lower  Kittanning {  -_  9 

Coal..  J  '  ( —  9 

Clay „      1 

Near  Forestdale  this  coal  has  been  mined  for  local  consumption 
for  many  years,  and  the  territory  is  not  yet  exhausted.  In  a  mine 
operated  by  Frank  Brammcr  the  average  measurement  of  the  bed  is 
as  follows:  ^      i^ 

Sandstone _ 30 

Coal.-]  [    2  6 

Clay.,  ?  Loioer  Kittanning <     1 

Coal..  J  [.-  9 

Clay... _ 2 

The  clay  in  this  locality  is  seldom  exposed  for  observation,  as  it 
lies  close  to  drainage  level,  but  it  is  reported  to  be  as  a  rule  from  3  to 
5  feet  in  thickness.  West  of  this,  on  the  farm  of  Oscar  Willis,  the  coal 
has  much  the  same  structure  as  it  has  at  the  Brammer  mine.  Where 
measured,  the  upper  coal  bench  was  2  feet  in  thickness,  the  clay  parting 
1  foot  1  inch,  and  the  lower  coal  bench  8  inches.  Along  the  Bearing 
Road  near  the  township  line,  this  coal  is  regularly  mined  by  drifting 
on  the  property  of  David  Laymond,  where  the  following  measurements 
were  obtained:  p^      j^ 

Sandstone,  massive 30 

Disconfonnity. 

Goal..]  f    1  8 

r         > 


Clay,,  f  Lower  Kittanning. 

Coal..  J 

Clay.. 

12— G.  B.  20. 
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Here  the  upper  bench  of  coal  varies  from  1  foot  3  inches  to  2  feet, 
while  the  lower  bench  of  coal  and  the  clay  parting  remain  fairly  constant. 
North  of  the  Bearing  road,  on  Little  Ice  Creek,  this  coal  is  also  mined  on 
the  property  of  Charles  Shaefer,  and  has  much  the  same  structure  as 
shown  in  the  above  section.  Along  Ice  Creek  the  Lower  Kittanning 
members  are  above  drainage  eastward  along  the  course  of  the  stream 
to  near  the  mouth  of  Turkey  Fork.  The  coal  is  not  so  well  represented 
here  as  it  is  on  Little  Ice  Creek,  and  the  clay  is  lacking  somewhat  in 
its  normal  volume  and  quality.  Moreover,  the  parting  between  the 
two  coal  benches  in  places  expands  to  several  feet,  as  is  shown  by  the 
following  section,  taken  along  the  road  about  one  mile  south  of  the  mouth 
of  Turkey  Fork: 

Ft.         In. 

Sandstone ^* 20 

Coal I  f    1        10 

Clay  and  shale. .  *  Lower  Kiitanning ^ \    8 

Coal__: J  l_.         10 

Clay,  plastic _ 1        10 

Clay,  siliceous . 3 

In  the  above  section  the  Lower  Kittanning  clay  member  is  divided 
by  a  thin  carbonaceous  shale  into  two  divisions,  which  correlate  wi4h 
the  two  well  developed  clay  beds  found  on  this  horizon  in  the  central 
part  of  the  county.  Here  the  clays  are  thin  and  siliceous,  but  near  the 
mouth  of  Sugar  Creek  they  are  much  better  developed,  and  often  occupy 
most  of  the  interval  from  the  Ferriferous  ore  to  the  Lower  Kittanning 
coal. 

Upper  Township. — The  Lower  Kittanning  members  are  above 
drainage  in  all  of  Upper  Township.  The  coal  bed  in  this  region  has 
contributed  a  part  of  the  factory  and  domestic  fuel  supply  of  Ironton 
for  many  years,  and  yet  contains  a  large  quantity  of  coal  for  future 
demands.  The  largest  unworked  fields  are  in  the  vicinity  of  Hecla 
Furnace.  The  stratum  has  excellent  continuity  throughout  the  town- 
ship, but  in  some  localities  the  bed  is  somewhat  thin  and  impure.  The 
volume  of  the  clay  deposits  is  usually  large;  while  the  quality  is  up 
to  the  standard  for  a  plastic  clay  of  coal  formation  origin.  Near  Coal- 
grove,  on  the  John  Peters  property,  a  general  section  showing  the  charac- 
ter of  the  rocks  in  the  Lower  Kittanning  interval  was  obtained,  and  is 
given  below: 

Ft.  In. 

Sandstone 10 

Coal..]                                                                                                 [    2  4 

Clay.-  *  Lower  Kittanning \  __  6 

CoaL.J                                                                                                   [-.  10 

Clay,  good 3 

Sandstone 11 

Shale 2  6 

Ore  layer,  in  shale _ _.  6 

Clay,  sandy - 2  6 
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Here  the  upper  bench  of  coal  varies  from  1  foot  3  inches  to  2  feet, 
while  the  lower  bench  of  coal  and  the  clay  parting  remain  fairly  constant. 
North  of  the  Bearing  road,  on  Little  Ice  Creek,  this  coal  is  also  mined  on 
the  property  of  Charles  Shaefer,  and  has  much  the  same  structure  as 
shown  in  the  above  section.  Along  Ice  Creek  the  Lower  Kittanning 
members  are  above  drainage  eastward  along  the  course  of  the  stream 
to  near  the  mouth  of  Turkey  Fork.  The  coal  is  not  so  well  represented 
here  as  it  is  on  Little  Ice  Creek,  and  the  clay  is  lacking  somewhat  in 
its  normal  volume  and  quality.  Moreover,  the  parting  between  the 
two  coal  benches  in  places  expands  to  several  feet,  as  is  shown  by  the 
following  section,  taken  along  the  road  about  one  mile  south  of  the  mouth 
of  Turkey  Fork: 

Ft.  In. 

Sandstone ^' 20 

Coal I  f    1        10 

CJay  and  shale- -  [   Lower  KiUanning ^ ^     8 

Ck)aL.l J  [..         10 

Clay,  plastic 1        10 

Clay,  siliceous _ . 3 

In  the  above  section  the  Lower  Kittanning  clay  member  is  divided 
by  a  thin  carbonaceous  shale  into  two  divisions,  which  correlate  wi4h 
the  two  well  developed  clay  beds  found  on  this  horizon  in  the  central 
part  of  the  county.  Here  the  clays  are  thin  and  siliceous,  but  near  the 
mouth  of  Sugar  Creek  they  are  much  better  developed,  and  often  occupy 
most  of  the  interval  from  the  Ferriferous  ore  to  the  Lower  Kittanning 
coal. 

Upper  Township.^ — The  Lower  Kittanning  members  are  above 
drainage  in  all  of  Upper  Township.  The  coal  bed  in  this  region  has 
contributed  a  part  of  the  factory  and  domestic  fuel  supply  of  Ironton 
for  many  years,  and  yet  contains  a  large  quantity  of  coal  for  future 
demands.  The  largest  unworked  fields  are  in  the  vicinity  of  Hecla 
Furnace.  The  stratum  has  excellent  continuity  throughout  the  to\TO- 
ship,  but  in  some  localities  the  bed  is  somewhat  thin  and  impure.  The 
volume  of  the  clay  deposits  is  usually  large;  while  the  quality  is  up 
to  the  standard  for  a  plastic  clay  of  coal  formation  origin.  Near  Coal- 
grove,  on  the  John  Peters  property,  a  general  section  showing  the  charac- 
ter of  the  rocks  in  the  Lower  Kittanning  interval  was  obtained,  and  is 
given  below: 

Ft.  In. 

Sandstone  _ __ 10 

Coal..  ]  [24 

Clay__  '  Lower  Kittanning <  ..  6 

Coal..  J                                          [..  10 

Clay,  good. 3 

Sandstone _ _.  11 

Shale.... - -. 2  6 

Ore  layer,  in  shale 6 

Clay,  sandy - 2  6 
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Ft.         In. 

Clay,  good - 6 

Ore.- -- -1--     --  6 

Limestone,  Ferriferous 5 

East  of  this,  along  the  river  hills,  the  coal  thins  somewhat,  and  often 
becomes  erratic  in  structure.  A  section  obtained  along  the  road  in 
the  extreme  southeastern  part  of  the  township  illustrates  the  thinning 
of  the  bed  from  its  normal  volume.     The  measurements  follow: 

Ft.        In. 

Sandstone,  massive : 25 

Coal ^ 


•  Lower  KiUanning. 


Coal,  bony  . 

Coal 

Clay.. 

Coal ;  ^. 

Clay 3 


6 
1 
11 

8 

7 


North  of  Coalgrove  this  bed  has  been  mined  regularly  by  drifting, 
for  a  part  of  the  local  supply,  and  is  reported  to  have  approximately 
the  same  structure  as  was  shown  for  the  bed  on  the  land  of  John  Peters. 
At  the  plant  of  the  Ironton  Portland  Cement  Company  the  following 
measurements  were  obtained : 

Pt.         In. 

Sandstone , _     20 

Coal..]  f    2  6 

Clay..  ^  Lower  KiUanning ^  ..  6 

Coal. . 


Clay 


1 
3 


V 


The  upper  bench  of  coal  is  reported  to  vary  from  2  to  3  feet  in  thick- 
ness. The  clay  lying  directly  below  the  coal  is  generally  thin  and 
siliceous,  but  that  lying  at  the  base  of  the  interval  is  stated  by  Albert 
Steece  to  vary  from  3  to  12  feet,  and  to  be  of  good  quality,  in  fact, 
much  better  than  the  clay  found  above  it.  Along  Sugar  Creek,  south 
of  the  Marion  Road,  in  the  northeastern  part  of  the  township,  the  clay 
is  reported  to  have  exceptional  volume.  Thousands  of  tons  have  been 
piled  on  the  dumps  in  the  mining  of  the  Ferriferous  ore.  The  coal  in 
this  locaHty  is  reported  to  be  somewhat  below  normal,  but  quite  per- 
sistent. In  places  in  this  locality  nearly  the  whole  interval  from  the 
ore  to  the  coal  is  reported  to  be  made  up  of  clays  which  have  excellent 
quality.  Near  where  the  Marion  Road  crosses  Sugar  Creek  both 
the  Lower  and  Middle  Kittanning  coals  are  mined  in  a  small  way. 
A  record  obtained  here  is  given  below: 

Ft.  In. 

2 

1  7 

1 

1  7 
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It.         In. 

Sandstone 34 

Shale 8 

Coal.- 

'-""'-^ *-i  ' 


Clay.- 
Coal.- 
Clay.- 


2 


The  field  of  Lower  Kittanning  coal,  near  Hecla  Furnace,  has  not 
been  worked,  except  in  a  small  way  for  local  needs.  A  section,  taken 
near  the  furnace,  follows: 

Ft.         In. 

Shale _ 2 

Coal--]  (    1         8 

Clay-- ^  Lower  Kitlanning <  --  6 

Coal-  j  1  -        10 

Clay V 5 

One  mile  east  of  the  tunnel,  on  the  Ironton-Hecla  road,  the  follow- 
ing strata  were  found  :^ 

Ft.         In. 

Sandrock 6 

Coal - 6 

Sandstone --  6 

Slate- — - 1 

Coal 1  f    2  4 

Slate •  Lower  Kittanning -"{--  ^ 

Goal J  [    1  3 

Fireclay 3 

Clayshales 1& 

Ore,  not  measured. 
Limestone,  Ferriferous, 

The  Lower  Kittanning  coal  and  clay  were  worked  by  the  Orchard 
Knob  Brick  Company  while  the  plant  was  in  operation.  It  was  located 
about  one  mile  north  of  Ironton.     A  section  secured  at  this  place  follows: 

Ft.         In. 
Sandstone -.     20 

CoaL  - 

Lower  Kittanning 


Clay.- 
CoaL- 
CJay,  good,  plastic --       6 


4 
7 
8 


In  the  northeastern  part  of  the  township  the  Lower  Kittanning  coal 
is  generally  thin,  and  lies  close  to  the  Middle  Kittanning  member. 
Further,  the  underlying  clay  is  diminished  in  volume,  and  is  somewhat 
siliceous  in  character.  In  the  northwestern  part,  however,  both  coal 
and  clay  are  present  in  force,  and  the  coal  is  largely  exhausted,  as  it 
has  been  mined  for  many  years.     A  section  taken  east  of  La  Grange 

»Geol.  Survey  of  Ohio,  Rept,  of  Prog.,  1870,  p.  197. 
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Furnace,  on  the  property  of  John  Lane,  where  both  the  Lower  and 
Middle  Kittanning  coals  are  mined,  is  given  below*: 

Ft.         In. 

Clay  shale - --  3          6 

Coolt  Middle  Kittanning 3          6 

Covered - - - 9 

Sandstone _ - 37 

Shale _ -- -.--  2 

Coal..  I                                                               '  I   2 

Clay..  >  Lotoer  Kittanning 1 i  -- 

Coal..  J  [--         10 

Clay.. - 3 


1 
1 


Lawrence  Township. — The  Lower  Kittanning  coal  is  found  above 
drainage  along  the  courses  of  the  streams  that  head  in  the  western 
part  of  Lawrence  Township.  The  coal  is  generally  thin,  somewhat 
shaly,  and  in  places  the  bed  is  completely  replaced  by  a  thick  sandstone. 
The  clay  underlying  the  coal  is  also  poorly  developed.  The  conditions 
of  the  members  appear  to  indicate  that  this  is  'the  border  of  the  New- 
castle field. 

Hamilton  Township. — The  areas  of  the  Lower  Kittanning  members 
in  Hamilton  Township  are  relatively  small  as  the  beds  are  found  near 
the  summits  of  the  main  ridges.  The  clay  has  good  continuity,  but 
the  coal  is  often  partially  or  completely  replaced  by  sandstones.  In 
a  part  of  the  area,  however,  the  coal  is  about  3  feet  in  thickness.  As 
the  member  has  not  been  mined,  to  any  considerable  extent,  no  jneasure- 
ments  showing  the  character  of  the  bed  under  heavy  cover  were  obtained, 
but  the  section  reported  is  as  follows: 


Shale 

Coal 

Coal,  bony 

Coal 

Clay 

Coal 

Clay -.- 10 


Lower  Kittanning. 


Ft. 

In. 

4 

^  ^ 

1 

3 

^  _ 

1 

1 

*  M 

^  ^ 

2 

10 

Elizabeth  Township. — Passing  northward  from  Hamilton  and 
Upper  townships,  we  come  to  Elizabeth,  in  which  the  Lower  Kittanning 
members  reach  their  maximum  volume  in  Lawrence  County.  The 
thickness  and  quality  of  the  beds  in  this  field  are  scarcely  surpassed 
elsewhere  in  Ohio.  The  coal  has  been  extensively  mined  for  the  general 
market,  but  the  thick  deposit  of  clay  has  been  but  little  attacked,  al- 
though the  conditions  are  very  favorable  for  its  utilization  for  ceramic 
products.  Owing  to  the  importance  of  these  beds^  both  specific  and 
general  sections  of  the  interval  will  be  given  in  order  to  present  their 
extent  and  character  in  a  definite  way.  The  general  character  of  the 
Lower  Kittanning  beds  in  the  southern  part  of  this  township  is  illus- 


1 

2  8 

2i 
8 
4 
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trated  by  the  following  section  taken  at  the  tunnel  on  the  Detroit, 
Toledo  &  Ironton  Railway,  near  the  village  of  Royerville: 

Ft.         In. 
Sandstone 20 

Coal,  bony  ] 

^«  /  Lower  KiUanning. 

Clay_ 

Coal_ 

Shale 

Clay,  light,  good _ 1  4 

Coal  stain 2^ 

Clay,  light,  good ._ 2  2 

Clay,  dark,  carbonaceous 4 

Clay,  light,  good __ _ 3 

Clay,  dark,  flinty  nature _.  4 

Clay,  light,  good- 8  4 

Clay  shale,  with  ore  nodules ..      3 

Limestone,  Ferriferous 3 

The  variations  in  the  thickness  of  the  Lower  Kittanning  coal  and 
parting  in  this  locality  are  shown  by  the  following  measurements  fur- 
nished by  The  Ginn  Company  of  the  bed  in  its  mine,  which  is  located 
near  the  head  of  Little  Storms  Creek  south  of  Vesuvius  Station: 

Room                                                    Coal  Clay  parting 

No.     2  32i  in.  7i  in. 

4  34  4 

6  36  6J 

.8  34  7 

10  39  10 

12  42  5 

14  36  5i 

16  36  6 

18  thin. 

20  36  9 

22  37  7 

Entry  36  5 

North  of  Royerville  both  the  Lower  Kittanning  coal  and  clay 
have  excellent  volume  and  purity.  These  features  are  shown  in  the 
following  record  obtained  at  the  limestone  mines  of  the  Hanging  Rock 
Iron  Company,  which  are  located  west  of  Etna  Station: 

Ft.  In. 

Sandstone,  massive 30 

CoaL.'                                                                                                      [    2  5 

Clay_-^    Lower  KiUanning I  ._  7 

Coal. -J                                                                                                      l-.  10 

Clay - 1  6 

Shale 2 

Sandstone —       1  6 

Shale - 1 

Sandstone 1 

Shale,  arenaceous 1  6 
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Ft.  In. 

Coal  blossom -  --  1 

Clay,  flint,  good  quality _ _ 1 

Clay,  plastic,  dark,  good _. 1  6 

Clay,  plastic,  light,  somewhat  siliceous 4  G 

At  the  mines  of  the  Halley  Coal  Company  at  Etna  Station,  the 
upper  bench  of  the  Lower  Kittanning  coal  varies  from  2  feet  to  2  feet 
10  inches  in  thickness,  the  clay  parting  from  5  to  5  inches,  and  the 
lower  coal  bench  from  6  to  12  inches.  The  average  thickness  of  the 
two  coal  benches  is  about  3  feet.  In  this  vicinity  the  Lower  Kittanning 
clay  has  excellent  volume,  as  it  usually  occupies  nearly  all  of  the  interval 
from  the  coal  to  the  underlying  Ferriferous  ore.  A  section  of  the  coal , 
bed  taken  in  a  mine  follows: 

Ft.  In. 

Shale : --  2 

Coal,  bony...  ]  f  ..  7 

Coal 1    loyjer  Kittanning i    ^  ^ 

Clay __  (  ^  K.  2 

Coal J  [..  9 

Clay 3 


These  measurements  are  practically  duplicated  at  the  mine  of 
C.  C.  Smith  north  of  Etna  Station.  Along  the  road  north  of  Pedro  or 
Etna  Furnace  the  following  record  was  obtained  in  a  drift  mine: 


Ft. 
Sandstone __ 35 

1 
2 


Coal,  bony... 

Coal 

Clay 

Coal 

Clay. 


Loiver  Kittanning. 


In. 

O 
1 

2 

8 


The  clay  in  this  vicinity  is  quite  thick,  but  it  was  not  well  exposed 
for  measurement.  On  Storms  Creek  in  the  vicinity  of  QlifTside,  the 
Lower  Kittanning  coal  is  partially  or  completely  replaced  by  the  massive 
overlying  sandstone.  A  section  secured  in  a  cave  west  of  C'liflfside 
and  given  below  shows  the  condition  of  the  members: 

Ft.  In. 

Sandstone 30 

Coal,  bony 

Shale 

Coal,  bony.,. _  \  Lower  Kittanning . 


Clay 

Coal,  good.  _  _ 

Clay,  good,  plastic ^ _ 8 


i.  - 


9 
1 
5 
4 
7 


The  clay  in  this  locality  usually  has  excellent  volume  and  quality. 
In  the  vicinity  of  Vesuvius  Furnace  these  members  have  about  their 
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normal  structure  in  most  of  the  area.     The  record  given  below  was 
measured  north  of  the  furnace. 


Ft. 
Sandstone. 25 


Coal,  bony_-- 

Coal 

Clay 

Coal 

Clay 


>  Lower  KiUanning. 


1 
1 


In. 

2 
11 

5 
10 


Along  Storms  Creek  north  of  Vesuvids  Furnace  the  coal  is  usually 
present,  but  as  a  general  thing  the  bed  is  somewhat  thin  and  is  often 
shaly.  Near  Lawrence  Furnace  the  Lower  Kittanning  coal  has  fur- 
nished fuel  for  many  years  and  the  territory  is  not  yet  exhausted.  A 
general  section  of  the  rocks  on  this  horizon  follows: 


Pt. 
Sandstone •_ _ _ 15 


lo. 


>   Lower  KiUanning, 


I 

6 

2 

4 

^ 

4 

^ 

10 

4 

6 

1 

_  _ 

1 

6 

9 

Coal,  bony-_. 

Coal. 

Slate 

Coal 

Clay,  part  siliceous,  small  ore  nodules  near  bottom 4 

Sandstone.. 

Shale. 

Coal,  shaly. 

Clay,  flinty  nature,  dark,  good _ _ 1 

Clay,  plastic  nature,  light,  good 8  3 

From  Royerville  and  Lawrence  FurHace  west  along  Little  Pine 
Creek  the  Lower  Kittanning  coal  averages  about  3  feet  4  inches  in 
thickness  and  has  only  a  thin  stratum  of  clay  intervening  between 
the  coal  benches,  but  it  is  usually  overlaid  with  about  1  foot  of  shaly 
coal  or  ^^nigger  head"  which  is  somewhat  troublesome  in  mining.  East 
of  these  places  the  good  coal  in  the  bed  contracts  and,  as  previously 
stated,  it  is  thin  and  often  bony  on  Storms  Creek.  On  Cannons  Creek 
the  coal  is  below  the  normal  w  thickness,  while  the  shaly  coal  or  "nigger 
head''  which  overlies  the  main  coal  bench  thickens  to  as  much  as  2 
or  3  feet.  These  features  are  shown  in  the  following  section  taken 
near  where  the  Johns  Creek  road  crosses  the  stream: 

Ft.         In. 

Sandstone _ 30 


Coal,  bony.. 

Coal. _ 

Clay 

Coal 

Clay 


Lower  Kittanning. 


1 

1 


6 
9 
3 
8 


One  mile  west  of  Lawrence  Furnace,  in  Elizabeth  Township,  at 
the  IT  ire  of  W.  R.  Maxey,  a  good  section  of  the  Lower  Kittanning 
interval  was  obtained  and  is  given  below: 


Ft. 

Sandstone 30 

Shale,  draw  slate 


In. 
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Ft. 

Id. 

»  ■■ 

5 

2 

10 

■»  ^  • 

1 

_  ^ 

9 

5 

6 

1 

6 

4 

Coal,  bony— 

S;,     >  Lower  Kittanning 

Clay 

Coal... ^ 

Clay,  lower  part  siliceous 5 

Clay  shale 

Coal,  shaly - 

Clay,  upper  part  flinty 11 

The  above  section  shows  both  benches  of  the  Lower  Kittanning 
clay  to  be  well  developed  and  to  be  separated  by  the  thin  coal  bed, 
which  is  nearly  always  present  .when  the  lower  bench  of  clay  is  found. 
These  with  the  Clarion  clay,  which  also  has  excellent  qualities,  give  a 
total  thickness  of  over  25  feet  of  ceramic  material.  When  coal,  clays, 
limestone,  and  ores  are  considered,  this  interval  is  extremely  valuable 
and  is  duplicated  at  few  places  in  southern  Ohio. 

One-half  mile  north  of  Lawrence  Furnace,  on  the  Edward  Kelly 
land,  the  following  measurements  of  the  Lower  Kittanning  coal  were 
secured  in  a  mine: 


Pt. 


Shale,  draw  slate 
Coal.. 

Clay..  \  Lower  Kittanning _ _ - ' 

Coal.. 


V  *- 


In. 

8 

10 

2 

8 


As  this  coal  stratum  extends  northward  to  the  vicinity  of  Superior, 
Bartles,  and  Dean  it  has  slightly  less  volume  than  it  has  in  the  field 
near  Lawrence  Furnace  and  Royerville,  but  it  has  good  continuity 
and  quality.  The  bony  coal  which  overlies  the  bed  in  the  latter  region 
is  seldom  present  here,  while  the  parting  separating  the  two  coal  benches 
has  about  the  same  mean  thickness.  The  upper  bench  of  the  Lower 
Kittanning  clay  as  a  general  thing  is  somewhat  thin,  while  the  lower 
bench  in  most  of  the  area  is  replaced  by  sandstone.  At  the  mine  of 
E.  B.  Willard  near  Bartles  the  rocks  seen  and  reported  are  as  follows: 

Ft.         In. 

Sandstone 20 

Coal--]                                                                                             [    1  8 

Clay.-  *  Lower  Kittanning j  ..  1 

Coal-.]                                                                                                [..  10 

aay 1  6 

At  the  mine  of  the  Superior  Portland  Cement  Company,  south  of 
Center  Furnace,  the  Lower  Kittanning  coal  has  the  following  structure: 

Ft.         In. 

Sandstone 45 


Coal-.l 
Clay.. 
Coal-. 
Clay.. 


Lower  Kittanning. 


10 

1 

11 
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Aid  Township. — The  Lower  Kittaimiixg  members  are  found  along 
the  courses  of  the  main  tributaries  of  Storms  Creek  that  head  in  western 
Aid  TowTiship.  The 'area  above  drainage  is  very  small,  and  the  coal 
is  poorly  developed.  The  bed,  which  is  thin  and  unsteady,  lies  close 
to  the  Ferriferous  limestone.  The  clays  also  lack  volume  and  quality. 
A  section  taken  near  the  mouth  of  Paddle  Creek  is  given  below: 


Ft.  In. 

Sandstone _ _ 10 

Shale,  with  thin  coal  bands 

Coal,  bony 1 

Shale,  with  coal  bands 

Coal,  good 

Coal,  bony 

Clay 

Coal,  good 

Clay,  siliceous 2 


Lower  KiUanni.ng, 


1  3 

8 
1  6 

1  5 

3 
2 
5 


The  character  of  the  bed  in  this  locality  indicates  that,  as  it  passes 
eastward,  the  good  coal  thins  and  the  impure  shaly  layers  thicken. 
It  appears  to  be  on  the  border  of  the  main  field.  Further  this  same 
tendency  of  the  bed  to  contract  or  break  up  as  it  extends  eastward  is 
also  denoted  by  a  study  of  the  records  taken  in  Elizal>eth,  Upper,  Law- 
rence, and  Perry  townships. 

Decatur  Township.-  The  Lower  Kittanning  members  are  above  drain- 
age in  practically  all  of  Decatur  Township.  The  beds  are  found  near 
the  summits  of  the  main  ridges  in  the  western,  part,  but  owing  to  the  dip 
eastward  they  pass  below  cover  just  west  of  the  main  ridge  that  ex- 
tends northward  along  the  eastern  border.  Decatur  Township  con- 
tains areas  of  thick  coal  and  also  areas  of  thin  and  broken  coal.  Some 
wan.ts  are  also  found.  The  clay  has  good  continuity  and  as  a  general 
thing  fair  volume.  The  lower  bench  of  this  clay,  however,  is  seldom 
prcspPit  in  force.  Mr.  J.  H.  Moulton  reports  that  the  Lower  Kittan- 
ning  coal  east  of  the  Cincinnati,  Hamilton  &  Dayton  Railway  from 
Painter  Creek  south  to  the  tunnel  is  thin  or  wanting,  but  south  of  the 
tunnel  in  Texas  Hollow  it  shows  3  feet  6  inches  of  clean  coal.  In  the 
hills  west  of  this  railroad  from  Jep  Station  south  along  the  railroad 
and  pike  to  the  divide  about  2  miles  south  of  Moulton,  the  Lower 
Kittanning  coal  is  also  thin,  or  wanting.  In  the  northeastern  part 
of  the  towT.ship  it  has  good  volume,  while  in  the  western  part  it  is 
somewhat  patchy.  The  following  section  taken  east  of  Center  Station 
shows  the  relation  of  the  Lower  Kittanning,  Lost  Seam,  and  Middle 
Kittanning  coals  and  their  positions  with  reference  to  the  Ferriferous 
limestone: 

Ft.         In. 

Shale... - 4 

Coal 


Shale 
Coal. 


2  3 

Middle  KUianning {  ..  1 

8 


A  —Plant  of  the  Irontcn  Portlnnd  Cimrnt  Conipflny  nl  Ironton. 


—Lower  Kittanninf;  coal  overlaid  by  &  massive  sandstone  near  Forestdale,  Lawtence 
County. 


*  •  I 
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Ft.         In. 

Clay  and  sandstone _ __ ___ 19 

Coal,  Lost  Seam 3 

Shale,  with  sandstone  layers - ■      1  3 

Coal 

Lower  KiUanning 


10 
4 

8 


Clay 

Coal 

Clay  and  covered ^ 21 

Ore,  Ferriferous 8 

Limestone,  Ferriferous.. _ 6 

Along  the  road  that  leads  from  Center  Station  to  the  Superior 
Portland  Cement  plant  the  relation  of  the  Lower  Kittanning  members 
to  other  beds  was  secured  as  the  rocks  were  well  exposed  for  measure- 
ment.     The  record  follows:  p^       i„ 

Clay,  plastiCj  good 9  4 

Co&l,  Lost  Seam 2 

Shale 1        10 


o 


Coal I    1 

Shale f  Lower  Kittanning 

Coal j 

Clay,  good _ 3 

Sfrale 16 

At  the  mines  of  the  Superior  Portland  Cement  Company  the 
section  is  as  follows,  and  shows  the  general  condition  of  the  Lower 
Kittanning  members  in  this  locality.  p^      in 

Sandstone,  massive 30 

Coal 

Clay \  Lower  Kittanning. 


Coal. 


10 
2 

8 


Clay,  good,  plastic 5  8 

Clay  shale,  siliceous - ---  ^  ^ 

Sandstone,  massive - - 15 

Shale 1  6 

From  Center  Station  and  Bartles  to  north  of  Moulton  the  Lower 
Kittanning  coal  is  wanting,  thin,  or  patchy.  Along  the  pike  at  the 
head  of  the  hollow  south  of  Moulton  the  section  obtained  shows  the 
following  condition  of  the  coal  and  clay:  pt.      in. 

-  Sandstone,  massive - ^ 

Coal,  Lower  KiUanning ^ 

Clay,  good,  plastic ^ 

Covered .-. - ^^ 

Limestone,  Ferriferous _ ^^ 

On  the  hill  northeast  of  Moulton  the  coal  is  thin,  but  the  clay»  al- 
though somewhat  siliceous,  has  good  volume.  The  measurements  fo!K>w : 

Ft.         Iv 

Shale ^ 

Coal  bloBaom,  Louder  Kittanning * 

Clay,  good,  siliceous ^ 
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In  Branch  Hollow  southwest  of  Moulton  the  entire  interval  was 
not  seen.  The  Lower  Kittanning  coal  and  Ferriferous  ore  were  re- 
ported by  David  McFann: 

Ft.         In. 

Slate :._ ..         _7 

Coal..]  •  [    1        10 

Clay..  '   Lower  Kittanning ._<  ._  4 

Coal..]  .  I..        10 

Clay 6 

Covered... 13 

Ore,  Ferriferous 1 

Mr.  McFann  states  that  the  parting  between  the  two  coal  benches 
expands  in  places  to  as  much  as  1  foot  6  inches,  and  that  the  lower 
coal  bench  reaches  1  foot  in  thickness.  A  section  made  west  of  the 
above  locality  in  Buckhom  Hollow  near  the  old  furnace  stack  is  as 
follows : 

Ft.         In. 

Sandstone . 10 

Coal.. 

Clay_-  \  Lower  Kittanning _ _ 


Coal. 
Clay. 


l:: 


8 
8 
9 


Near  the  mouth  of  the  hollow  another  section  taken  in  a  mine  is 
practically  the  same  as  the  above.  Along  Youngs  Branch  no  openings 
were  s?er,  but  the  coal  on  the  outcrop  shows  about  the  same  thickness 
as  in  Buckhom  Hollow.  Near  the  mouth  of  Painter  Creek  the  out- 
crop sho^s  about  3  feet  of  clean  coal,  but  towards  the  head  it  is  some- 
what thinner.  A  combined  section  near  the  head  of  Painters  Creek 
in  the  rortheastern  quarter  of  Decatur  Township  follows: 

Ft,         In. 

Sandstone 25 

Bone  coal 

Clay }  Lower  Kittanning . 


Coal,  reported 


2 
1 

Clay ' .- 5 

Shale  and  covered 12 

Ore,  reported,  Ferriferous ..         10 

Limestone,  Ferriferous — 7 

At  the  mines  of  the  Buckhorn  Coal  Company,  near  the  mouth  of 
Nigger  Creek,  the  section  seen  and  reported  by  Mr.  Isaac  Day  is  as 
follows : 

Ft.  In. 

Shale,  good  quality  for  brick 20 


Coal.. 


2  2 


Clay. -  f   Lower  Kittanning _ <  _.  8 

Coal..  J  [..10 

Clay ---- 4 

Clay  shale,  bottom  part  siliceous- 16 

Symmes  Township. — In  Symmes  Township  the  Lower  Kittanning 
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coal  again  appears  in  the  bed  of  the  stream  on  Buffalo  and  on  Little 
Buffalo  creeks  at  their  junction  and  extends  up  each  of  these  for  a  short 
distance.  North  of  the  Rehmer  School  on  Little  Buffalo  the  bed  is  repre- 
sented by  1  foot  8  inches  of  bony  coal.  West  of  the  Rehmer  School 
on  Buffalo  7  inches  of  Lower  Kittanning  coal  was  seen  in  the  bed  of  the 
creek.  It  is  found  along  Buffalo  south  to  the  first  western  tributary 
where  about  2  feet  of  bony  coal  was  exposed  in  the  stream  bed.  The 
Lower  Kittanning  coal  appears  in  the  bed  of  CauUey  Creek  on  the 
M.  V.  Thompson  property.  It  outcrops  for  about  three-fourths  of  a 
mile  and  is  reported  by  Mr.  Thompson  approximately  3  feet  thick 
under  cover. 

The  Lower  Kittanning  coal  appears  above  the  waters  of  Symmes 
Creek  south  of  McDaniel  in  the  northeastern  part  of  the  township. 
The  bed  was  mined  to  a  small  extent  and  is  reported  to  be  about  2  feet 
6  inches  in  thickness. 

Washington  Township. — The  Lower  Kittanning  members  are  above 
drainage  in  practically  all  of  Washington  Township.  The  beds  lie 
well  toward  the  summits  of  the  hills  in  the  western  part  and  near 
the  base  of  the  hills  in  the  eastern  part.  Both  members  are  rather 
steady  throughout  the  entire  area.  The  coal  is  often  thin,  while  the 
clay  is  occasionally  replaced  to  a  large  extent  by  sandstone.  On  the 
whole  there  is  a  large  quantity  of  valuable  coal  and  clay  yet  available 
from  these  members  in  the  field.  The  character  of  the  rocks  in  the 
Lower  Kittanning  interval  in  the  vicinity  of  Olive  Station  is  shown  in 
the  following  section  taken  along  the  road  that  leads  to  Indian  Creek: 

Pt.         In. 

Shale,  gray,  good  for  brick _ _.  12 

Coal  hlosaom,  Lotoer  Kittanning __ 2 

Clay,  plastic,  good 4 

Clay  shale,  siliceous _ 3        _• 

Coal  blossom I _ _ _  6 

Clay,  plastic,  good 5  6 

Sandstone,  white,  clay-bond 5 

Shale,  with  parts  covered 6 

Limestone, /^cm/crow* _ 5 

Near  the  head  of  Olive  Creek,  Mr.  James  Donley  reports  the  Lower 
Kittanning  coal  to  be  as  follows:  p^       j^ 

Shale 3 


Coal-. 


2 


Clay_- f  Lower  Kittanning {  ..  8 

Coal 
Clay. 


::| 


1 


In  the  hills  west  of  Olive  Furnace  the  coal  is  generally  thin,  and 
in  places  is  wanting,  as  it  is  replaced  by  sandstones.  In  the  hills 
between  Bushy  Fork  and  Brady  Creek  the  coal  is  in  much  the  same 
condition  and  the  clay  is  often  restricted  in  volume  and  siliceous  in 
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character.     In  a  minie  near  the  head  of  Brady  Creek  in  Section  23  the 
condition  of  the  coal  is  shown  in  the  section  given  below:     ^       j^ 

Shale- _ _. 5 

Coal 1  [    1  7 

^^>^^y Lower  KiUanning -  I 

Clay ..         8 

Coal- J  [-_        10 

Clay 4 

Along  Brady  Creek  west  of  this  the  coal  seldom  expands  to  2  feet 
6  inches  and  in  places  it  measures  only  about  1  foot.  The  clay,  which 
is  quite  siliceous  in  the  lower  part,  varies  from  4  to  12  feet  in  thick- 
ness and  averages-  about  6  feet.  Near  the  plant  of  the  Portsmouth 
Refractories  Company  in  Spencer  Hollow,  northwest  comer  of  Wash- 
ington Township,  the  section  reported  by  John  Hanes  as  characteristic 
is  as  follows: 


Shale  or  clay,  '  Oak  HiU"  which  latter  may  be  plastic  or  flint 

Coal..] 

r         > 


Ft. 

4 

2 


In. 


2 
1 
6 


Ft. 
3 
2 
2 


In. 


6 


Clay.,  f  Lower  KiUanning. 

CoaL- 

Oay 5 

Near  the  plant  of  the  Cambria  Clay  Products  Company  in  Black 
Fork  Hollow,  the  section  reported  by  the  mine  foreman  for  the  mean 
thickness  of  the  Lower  Kittanning  beds  is  as  follows: 

Shale.. 

Coal.... .] 

Clay,  good,  plastic.  >  Lower  KiUanning 

Coal J 

Clay,  good,  plastic 9 

Sandstone 4 

Inhale,  good  brick _ .-_ 6 

Ore t  Ferriferous.... ..  4 

Near  the  head  of  Irish  Hollow  the  following  section  was  taken: 

Ft-         In. 

Sandstone. 19 

Shale 2 

CoaL.l  f    1 

Clay. . 

CoaL- 

Clay,  plastic,  siliceous  at  base 8 

About  one  mile  south  of  the  brick  plant  on  Black  Fork,  at  the  mine 
of  Henry  Watson,  the  coal  has  the  following  structure: 

Shale 

CoaL, 


Lower  KiUanning. 


6 
4 
6 


Ft. 
2 


In. 


Coal,  bony... 

Coal 

Clay. 

Coal 

Clay 


Lower  KiUanning. 


\ 


i 


7 
8 
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Economic  Value  of  the  Strata  in  the  Lower  Kittanning  Interval 

A  study  of  the  sections  shows  the  remarkable  changes  m  the  charac- 
ter of  the  strata  that  make  up  the  interval.  During  their  deposition 
the  forces  at  work  and  the  conditions  in  this  old  coal  basin  were  shifting 
or  changing  continually.  A  plastic  clay  stratum  in  one  section  may 
be  replaced  by  a  flint  clay,  by  a  shale,  or  by  a  sandstone  in  the  next. 
A  coal  bed  may  change  in  character,  thin,  or  even  go  out  completely 
in  a  short  distance. 

The  economic  value  of  any  deposit  depends  not  only  on  the  value 
of  the  deposit  itself,  but  also  upon  the  ease  with  which  it  can  be  mined, 
and  upon  the  value  of  the  associated  deposits.  A  coal  bed  may  have 
good  value  alone,  but,  if  a  bed  of  clay  can  be  worked  with  it,  its  value 
is  increased.  The  success  of  the  Oak  Hill  brick  plants  has  been  due 
largely  to  the  fact  that  both  coal  and  clay  are  taken  from  the  same 
mine.  Ih  the  Etna  region,  where  both  the  Lower  Kittanning  coal 
and  clay  are  well  developed,  the  coal  alone  is  mined.  In  a  short  time 
the  mines  are  abandoned,  and  the  roof  left  in  such  a  condition  that 
the  clay  is  unavailable,  or  may  be  mined  only  with  great  difficulty. 
Millions  of  tons  of  clay  in  Lawrence  County  have  thus  been  wasted. 

The  limestone  is  mined  with  difficulty  where  th^  overlying  material 
is  soft  shale  or  clay,  unless  a  part  is  left  for  the  roof,  but.  where  this 
is  sandstone  the  entire  stratum  is  obtained.  The  shale  and  clay  partings 
in  the  coal  beds  also  increase  the  cost  of  mining,  and  if  these  are  not 
well  removed  they  decrease  the  market  value  of  the  fuel.  The^e  points 
will  be  taken  up  more  in  detail  as  the  separate  deposits  are  discussed. 

Value  oj  Lower  Kittanning  Clays  and  Shales 

The  next  member  in  the  series  is  the  Lower  Kittanning  clays  and 
shales,  which  are  often  partially  replaced  by  sandstones.  The  clays, 
shales,  and  sandstones  occupy  the  interval  between  the  Ferriferous 
ore  and  the  Lower  Kittanning  or  No.  5  coal.  The  clay  found  directly 
above  this  coal  in  the  northern  part  of  the  county  should  also  be  con- 
sidered, for  economic  reasons,  as  part  of  this  series,  but  geologically  it 
is  a  separate  member.  The  clays  and  shales  of  this  horizon  have  a 
greater  economic  value  than  the  materials  from  any  other  horizon  in 
the  county.  In  fact,  they  far  surpass  in  value  any  of  the  coals,  lime- 
stones, ores,  and  other  clays  and  shales.  There  is  a  great  wealth  of  clay 
material  in  this  interval  which  is  of  most  excellent  quality.  The  thick- 
iwss  of  the  Lower  Kittanning  clay,  shown  by  an  average  of  the  various 
sections  taken  throughout  the  region,  is  about  8  feet,  and  of  the  shale 
nearly  6  feet,  or,  in  all,  it  is  14  feet.  The  clay  is  well  developed  in  the 
region  around  Royerville  and  Pedro,  in  Elizabeth  Township,  where  it 
is  often  15  or  more  feet  thick,  and  also  at  the  mines  of  W.  R.  Maxey,  on 
Little  Pine  Creek,  where  the  section  shows  16  feet  of  clay  of  good  quality. 
Near  Moulton  and  Olive  Furnace  the  deposits  are  heavy,  varying  from 
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8  to  15  feet.  In  the  northern  part  of  the  county  the  clays  are  often 
12  feet  in  thickness,  while  here  the  shales  are  best  developed,  as  they 
expand  from  5  to  15  feet* 

The  importance  of  these  vast  clay  deposits  has  not  been  fully 
recognized  in  this  section.  Clays  from  this  horizon  form  the  basis 
of  the  immense  sewer  pipe  industry  along  the  Ohio  River  from  Steuben- 
ville  to.  East  Liverpool.  Large  quantities  of  stoneware  are  made  from 
it  in  the  Zanesville  district.  The  large  stoneware  pottery  industry  in 
Pennsylvania,  at  New  Brighton,  Beaver  Falls,  and  vicinity,  uses  the 
Lower  Kittanning  clay  principally.  It  is  the  basis  also  of  the  fire 
brick  industry  in  the  same  region,  which  is  of  importance.  The  Oak 
Hill,  Ohio,  fire  brick  plants  use  this  clay  to  a  large  extent.  It  is  also 
an  excellent  clay  for  the  manufacture  of  high-grade  buff,  iron  clay, 
and  gray  building  brick.  The  beautiful  face  brick  used  in  the  con- 
struction of  the  Portsmouth  High  School  were  made  from  Lower  Kit- 
tanning  clay  at  Kittanning,  Peimsylvania,  although  vast  quantiti^ 
of  the  same  clay  equally  as  good  are  found  in  this  region  only  30  miles 
distant.  It  is  a  source  of  regret  that  the  coal  has  been  taken  from 
above  large  areas  of  this  clay,  and  especially  in  the  region  where  the 
deposits  are  heaviest.  These  clays  are  now  practically  unavailable, 
owing  to  the  condition  of  the  roof.  The  analyses  of  this  clay,  reported 
by  the  Hanging  Rock  Iron  Company  from  its  Newcastle  mines,  are  as 
follows: 

Sample  No.  1  Sample  No.  2 

Silica,  SiO, 64.80  57.60 

Alumina,  AWi 37.30  35.00 

Ferric  oxide,  Fe/)i .10  .12 

Lime,  CaO _ _ .03 

Magnesia,  MgO .15 

Alkalies,  KiO  and  NajO .10 

Combined  water,  HiO 6.20  7.00 

Hydroscopic  water,  HsO 1.50                   

99.90  100.00 

The  analysis  reported  by  the  Ginn  Company  of  the  clay  from  its 
mines  near  Vesuvius  Station  is  as  follows: 

Silica,  SiO, 47.83 

Alumina,  Al«Oi 36.54 

Iron  oxide,  FesOa 1.31 

lime,  CaO 98 

Magnesia,  MgO 22 

Ignition  loss 12.98 

99.86 

Mr.  E.  B.  Willard  reports  the  following  partial  analysis*of  the  clay 
at  his  mines  near  Bartles  Station: 

Silica,  SiOi 55.58 

Alumina,  AUOs 29.76 
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Iron  oxide,  Fe,0» 2.24 

lime,  CaO - M 

88.27 

Sample  No.  1,  Hanging  Rock  fire  clay,  from  Kittanning'  horizon. 
Portsmouth  Firebrick  Company.^ 

Silica,  combined,  SiO« 53.84 

Alumina,  AliOi.,-^ 24.93 

Water,  combined,  HtO -    11.50 

90.27 

Sesquioxide  of  iron,  Fe«Oi 2.79 

Lime,  CaO - 40 

Magnesia,  MgO ,  1.50 

Potash,  KiO *  2.18 

Soda,  NasO - M 

Fluxing  impurities - -     7.38 

Total 97.65 

In  the  southern  part  of  the  field  the  interval  contains  two  benches 
or  deposits  of  clay,  the  upper  one  just  below  the  Lower  Kittanning 
coal,  and  the  lower  one  near  the  Ferriferous  ore.  They  are  usually 
separated  by  a  thin  coal,  shale,  or  sandstone.  In  this  region  the  lower 
bench  is  usually  the  best  developed,  and  the  clay  is  superior  in  quality 
to  that  in  the  upper  bench.  Near  the  timnel  on  the  Detroit,  Toledo 
&  Ironton  Railway,  the  two  beds  are  merged  into  one,  but  are  separated 
again  near  Lawrence  Furnace.  Near  Bartles  and  Center  Furnace 
the  lower  bench  is  replaced  by  sandstone,  or  by  shale  and  sandstone, 
which  continue  north  to  near  Olive  Furnace,  where  the  lower  bench 
again  appears.  West  of  Olive  Furnace,  and  on  the  head  of  Brushy 
Fork,  heavy  sandstones  take  the  place  of  the  lower  bench,  while  farther 
north  these  are  replaced  by  shales,  which  continue  to  the  northern 
boundary  of  the  coimty.  The  upper  bench  holds  its  thickness  well 
throughout  the  whole  area.  The  quality  varies  somewhat,  but  is  gener- 
ally good. 

In  the  northern  part  of  the  field  local  deposits  of  clay  are  found 
above  the  Lower  Kittanning  coal.  In  Spencer  Hollow,  Washington 
Township,  from  3  to  6  feet  of  this  clay  which  may  be  either  plastic  or 
flint  are  found.  It  is  called  the  Oak  Hill  clay  owing  to  the  fact  that 
it  is  well  developed  in  the  region  near  Oak  Hill,  Jackson  Coimty,  where 
it  is  generally  a  flint  clay,  and  where  it  has  been  used  for  years  as  the 
basis  of  the  fire  brick  industry.  It  is  generally  separated  from  the 
Lower  Kittanning  coal  by  a  shale  varying  from  a  few  inches  to  several 
feet  in  thickness,  and  from  the  Middle  Kittanning  coal  by  20  to  40 
feet  of  clay,  shales,  and  sandstones.  It  is  here  considered  in  the  dis- 
cussion of  the  Lower  Kittanning  coal  and  clay  deposit.  The  economy 
in  mining  this  lower  bench  of  clay  depends  principally  on  the  character 

»Geol.  Survey  of  Ohio,  Vol.  VII,  p.  222. 


370  GEOLOGY  OP  SOUTHERN  OHIO 

of  the  roof,  on  the  associated  ore  and  on  the  underlying  limestone. 
In  some  cases  the  three  could  be  taken  from  the  same  entry  as  at  the 
plant  of  the  Irontoh  Portland  Cement  Company  where  the  roof  of  the 
clay  is  a  thick  sandstone: 

Coal,  Loioer  Kittanning.  Ft.  In. 

Clay.. 2-3  .. 

Sandstone ^ 10-20  .. 

Clay 3-12  .. 

Ore ...; ..  6-18 

Limestone,  Ferriferous 4-6 

Clay - 6-10  .. 

Considering  the  clay  to  average  7J  feet,  the  ore  1  foot,  and  lime- 
stone 5  feet  in  thickness,  the  entry  would  be  13J  feet  in  height.  The 
clay  could  be  taken  out  first,  then  the  ore,  and  lastly  the  stone.  Posts 
would  be  of  little  value  in  such  workings,  but  if  50  per  cent  were  avail- 
able the  yield  per  acre  would  be  as  follows: 

Clay,  specific  gravity  2.49  =  12,711  net  tons. 
Ore,  specific  gravity     3.50  =  2,382  net  tons. 
Stone,  specific  gravity  1.68  =  9,120  net  tons. 

The  clay  should  have  a  market  value  of  50  cents,  ore  $2.00,  and 
stone  70  cents  per  net  ton,  so  that  the  value  of  the  raw  products  per 
acre  would  be: 

12,711  net  tons  at  S0.50  =  $6,355.50 
2,382  net  tons  at  2.00  «  4,764.00 
9,120  net  tons  at    0.70  =       6,384.00 

$17,503.50 

The  upper  bench  of  clay  may  be  mined  with  ease  with  the  Lower 
Kittanning  coal.     At  the  Orchard  Knob  Brick  plant,  the  sections  show: 

Ft.  In. 

Sandstone,  massive . 20 

Coal - 2  4 

Clay,  Lower  Kittanning 7 

Coal 8 

Clay,  good _ 6 

The  sandstone  above  forms  a  most  excellent  roof.  Here  both 
coal  and  clay  were  worked.  Sixty  per  cent  of  the  total  should  be 
available,  and  the  yield  per  acre  as  follows: 

Clay,  specific  gravity  2.49  =  13,389  net  tons. 
Coal,  specific  gravity  1.30  =    3,185  net  tons. 

At  the  mines  of  W.  R.  Maxey,  near  Lawrence  Furnace  in  Elizabeth 
Township,  the  interval  from  the  ore  horizon  to  the  Lower  Kittanning 
coal  is  probably  the  most  valuable  in  Lawrence  County,  and  it  is  one 
that  would  be  hard  to  duplicate  elsewhere  in  Ohio.     The  clay  below 
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the  Ferriferous  limestone  at  this  place  is  quite  thick  and  is  of  f ai^  quality. 
A  mixture  of  these  different  clay  layers  is  well  suited  for  the  manufacture 
of  sewer  pipe.  The  clay  shale  is  suitable  also  for  this  work.  The 
kidney  ore  bands  average  12  inches  in  thickness  and  these,  with  the  8 
inches  of  ore  below,  give  a  total  of  20  inches  for  ore.  The  limestone 
is  of  good  quality  also.  The  sandstone  above  the  Lower  Kittanning 
coal,  if  crushed,  has  some  market  value.  Where  the  cover  is  not  too 
heavy,  it  would  pay  to  strip  the  overburden,  thus  making  the  materials 
available  in  the  entire  interval.     The  section  is  as  follows: 

Ft.         In. 

Coal..]                                                                                              f   2  10 

Clay_- [  Lower  Kittanning _ i  --  1 

Coal- -J                                                                                                [-  9 

Clay,  lower  part  siliceous . 5  6 

Clay  shale 1  6 

Shalycoal.. -     .-  4 

Clay,  upper  part  flinty 11 

Clay  shaj^,  with  two  rows  of  kidney  ore.    Shale  not  good -      4 

Ore _ .: 8 

Limestone,  Ferriferous ^ _ 7  10 

From  the  top  of  the  Lower  Kittanning  coal  to  the  base  of  the  Clarion 
clay  the  yield  per  acre  would  be  as  follows: 

Clay,  27  ft.,  specific  gravity  2.49 _.  91,517  net  tons. 

Coal,  3  ft.  7  in.,  specific  gravity  1.30 6,341  net  tons. 

Ore,  1  ft.  8  in.,  specific  gravity  3.50 7,941  net  tons. 

Stone,  7  ft.  10  in.,  specific  gravity  2.68. .  28,577  net  tons. 


134,376 


The  clays  at  this  horizon  vary  somewhat  in  quality  in  different 
sections  and  often  in  different  parts  of  the  same  bed.  In  the  main 
they  are  excellent  plastic  clays  with  some  flint  clay  in  pockets  in  both 
the  lower  and  upper  benches.  Free  silicia  is  usually  present  in  the 
clay,  but  this  is  detrimental  in  a  few  classes  of  ware  only,  while  in  others 
it  is  beneficial.  It  should  be  low  in  ware  that  is  required  to  withstand 
basic  slag  action  and  high  temperatures.  Free  silica  in  a  clay  lowers 
the  fusion  point  to  an  appreciable  extent.  The  fusion  point  of  the 
best  clay  used  in  commercial  work  is  about  1,830°^  C.  or  3,326°  F.,  but 
this  is  lowered  by  the  addition  of  silica  until  the  composition,  90  per 
cent  silica  and  10  per  cent  alumina,  is  reached,  when  it  is  slightly  below 
1,600°  C.  or  2,912°  F.  Further  addition  of  silica  causes  it  to  rise  slightly 
above  1,600°  C  Free  silica  is  objectionable  in  ware  subjected  to 
the  action  of  basic  slags.  Here  the  bases  combine  readily  with  the 
silica  to  form  low  fusing  compounds  which  soon  destroy  the  ware. 
Siliceous  clay  ware  should  be  used  only  when  the  slags  are  acid,  in  which 

^Shepherd  and  Raokin:  The  Binary  Systems  of  Alumina  with  Silica;  Am.  Jour. 
ScL,  No.  166,  Oct.  1009. 
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case  both  the  compoaition  of  clay  and  slag  should  be  considered.  It 
is  not  a  desirable  component  in  ware  required  to  withstand  sudden 
extreme  changes  in  temperature,  as  regenerator  brick,  etc.  Here  the 
quartz  changes  at  830°  C.  to  tridymite  with  an  increase  in  volume 
and  with  a  glassy  texture.  Severe  changes  in  temperatures  cause 
checking  which  soon  leads  to  disruption  of  the  ware. 

For  some  classes  of  ware  free  silica  is  beneficial,  as  it  is  more  re- 
sistant to  the  action  of  acid  slags  than  that  made  from  the  purer  clays. 
For  arch  work  at  moderate  temperatures  free  quartz  in  the  ware  has 
a  tightening  efifect  owing  to  the  increase  in  volume  as  it  changes  to 
tridymite.  The  drying  shrinkage  of  green  ware  is  lowered  by  the 
presence  of  free  silica  unless  this  is  very  fine-grained.  This  component 
is  especially  beneficial  in  the  manufacture  of  hollow  ware  such  as  sewer 
pipe,  stoneware,  terra  cotta,  fireproofing,  etc.,  as  the  loss  due  to  warp- 
ing and  checking  is  considerably  lowered.  The  effect  in  burning  is 
much  the  same  as  it  lowers  the  fire  shrinkage  also.  In  building  ma- 
terials certain  desirable  color  eflfects  are  also  more  pronounced  when 
the  clay  is  siliceous.  So  the  effect  of  free  silica,  whether  beneficial 
or  detrimental,  depends  upon  the  uses  of  the  ware. 

There  are  two  kinds  of  fluxing  agents  normally  present  in  clajrs, 
acid  arid  basic  fluxes.  The  acid  fluxes  are  titanic  acid,  phosphorus 
anhydride,  and  free  silica.  The  effects  of  the  latter  have  been  given. 
The  phosphoric  acid  is  usually  too  low  to  exert  any  marked  influence. 
Titanic  acid  is  invariably  present  in  all  clays.  In  quantity  it  varies 
from  a  trace  to  as  much  as  3  or  4  per  cent  and  will  average  approxi- 
mately 1  per  cent.  The  effect  of  titanic  oxide  is  not  marked,  as  the 
fusion  point  ia  lowered  only  about  15  degrees  for  each  per  cent  present. 

The  basic  fluxes  are  ferrous  oxide,  lime,  magnesia,  manganous 
oxide,  and  the  alkalies,  sodium,  potassium,  and,  occasionally,  lithium 
oxide.  Ferrous  oxide  is  an  active  flux.  It  forms  two  low  fusing  com- 
pounds with  silica,  fayalite,  2  FeO.SiOj,  and  grunerite,  FeO.Si02.  It, 
with  other  bases,  also  combines  with  alumina  and  silica  to  form  complex 
compounds  which  fuse  at  moderate  temperatures.  The  color  imparted 
to  the  ware  by  ferrous  oxide,  when  dilute,  is  a  bluish  tint,  but,  as  the 
quantities  present  increase,  the  color  darkens,  until  a  bluish-black  is 
reached.  The  coloring  power  of  the  oxide  depends  upon  the  amount 
present,  the  state  of  fusion,  and  the  dissemination. 

The  fluxing  power  of  lime  or  magnesia  exceeds  that  of  ferrous  oxide. 
With  silica  they  react  in  much  the  same  way  as  ferrous  oxide,  as  they 
form  the  2  RO.SiOj  and  R0.Si02  compounds.  There  are  four  definite 
combinations  of  lime  and  alumina,  3  CaO.  AI2O3,  5  CaO.3  AljOj,  CaO.  AljOs 
and  3  CaO.5  AI2O3,  but  only  one  between  magnesia  and  alumina,  which 
is  MgO.Al203.  The  eutectic  between  silica  and  calcium  metasilicate 
melts  at  1,426°  C.  (2,585°  F.),  and  between  the  meteisilicate  and  orthosili- 
cate   at    1,440°  C.    (2,610°   F.).      The   eutectic   between    3CaO.Al20s 
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and  SCaO.SAUOs,  and  SCaO.SAUOs  and  CaO.AljOj  melts  at  about 
1,387°  C.  (2,515°  F.).  The  eutectic  between  MgO.AlgOs  and  MgO 
occurs  at  1,950°  C.^  High  magnesia  is  detrimental,  as  it  gives  a  short 
vitrification  range,  thus  making  these  clays  very  hard  to  bum 
safely.  With  lime,  alumina,  and  silica  there  are  two  compounds, 
2  CaO.AUOj.SiOj,  whose  melting  point  is  not  determined,  and 
CaO.Al20i.2Si02,  whose  melting  point  is  1,532°  C.  (2,776°  F.).  The 
compounds  formed  from  magnesia,  alumina,  and  silica  have  not  been 
definitely  determined.' 

Sodium  and  potassium  oxides  are  very  active  fluxes,  as  they  form 
at  red  heat  aluminates  and  silicates.  Their  fluxing  action  is  about 
twice  as  great  as  that  of  lime  or  magnesia.  Manganous  oxide  acts  in 
much  the  same  way  as  ferrous  oxide-  With  silica  it  reacts  to  form  two 
dark-colored  silicates,  MnO.SiOj,  rhodonite;  and  MnO.SiOj,  tephroite. 
The  quantity  present  in  most  clays  is  small,  but  in  the  manufacture 
of  gray  brick  manganese  dioxide,  which  partially  reduces  to  the  lower 
oxide,  is  added.  The  best  effects  from  the  dioxide  are  obtained  by  add- 
ing it  to  siliceous  clays,  which,  under  reducing  conditions,  form  the 
dark-colored  silicates. 

The  effect  on  the  fusion  point  of  mixtures  of  these  various  com- 
ponents is  complicated,  but  in  a  general  way  it  depends  on  the  following 
factors:  The  lowering  of  the  fusion  point  increases  with  the  number 
of  components  present,  and  with  the  quantity  of  each  to  the  eutectic 
mixture.  It  also  depends  on  the  mineral  components  formed,  and  on 
their  quantities  to  the  eutectic  mixtures.  For  refractory  ware  the  total 
amount  of  bases  present  should  be  small,  for  in  combining  with  the  acid 
components  the  quantity  of  the  minerals  formed  is  considerable,  for 
example:  1  per  cent  of  lime  combining  with  alumina  and  silica  forms 
4.96  per  cent  of  the  mineral  anorthite.  As  a  general  rule  the  limit 
of  the  fluxes  should  be  somewhere  near  the  following;  basic  fluxes  4 
per  cent,  acid  fluxes  3  per  cent,  and  total  fluxes  7  per  cent.  Under 
normal  conditions  ferric  oxide  is  not  a  flux,  but  a  coloring  agent  only. 
A  small  quantity  produces  yellow,  while  increased  additions  deepen 
the  color  until  a  dark  red  is  reached.  Where  considerable  lime  is 
present,  dirty  buffs  are  formed.  The  coloring  power  of  the  oxide  is 
influenced,  to  a  large  extent,  by  the  state  of  dissemination. 

For  the  non-refractory  grades  of  ware  the  quantity  of  the  fluxes 
present  is  less  restricted.  In  moderate  amounts  they  act  beneficially, 
as  they  lower  the  bonding  temperatiu-e,  thus  saving  fuel.  In  vitrified 
ware  the  quantity  present  should  be  sufficient  to  give  a  complete  cement- 
ing of  the  mass  when  fused,  but  not  enough  to  destroy  the  rigidity. 
The  texture  of  the  mass  should  be  dense  and  stony.     For  common 

'Shepherd  and  Rankin,  Am.  Jour.  Sci.,  No.  166,  Oct.,  1909. 
'Shepherd  and  Rankin,  Preliminary  Report  on  the  Ternary  System,  CaO-Al:Oi- 
SiOt,  Jour.  Ind.  &  Eng.  Chem.,  Vol.  3,  No.  4,  April,  1911. 
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ware  the  kinds  and  quantities  present  should  be  such  that  the  tempera- 
ture range  from  incipient  fusion  to  deformation  is  greater  than  that  in 
various  parts  of  the  kibi,  for  if  it  is  shorter  there  will  be  a  constant  loss, 
either  to  overbumed  or  underbumed  ware.  Each  clay  should  be  tested 
separately,  as  the  effects  produced  by  the  fluxes  depend  on  the  physical 
and  on  the  chemical  properties  of  both  fluxes  and  clays.  Most  claj'^s 
contain  small  quantities  of  organic  matter  in  the  form  of  carbon  or  coal. 
The  quantity  is  usually  small,  and  under  proper  oxidizing  conditions 
in  burning  it  exerts  no  apparent  effect. 

The  clay  at  this  horizon  is  well  suited  for  the  manufacture  of  sev- 
eral leading  ceramic  products.  For  the  manufacture  of  refractory  ware 
it  cannot  be  rated  as  high  as  the  Sciotoville  flint  clay  of  Ohio  and  Kenr 
tucky,  or  as  high  as  the  Mercer  and  Brookville  flint  clays  of  Pennsyl- 
vania. It  is,  however,  an  excellent  second-grade  clay,  well  fitted  for  the 
manufacture  of' general  purpose  ware,  such  as  regenerator,  coke  oven, 
mill,  boiler  setting  brick,  etc.  It  is  used  to  some  extent,  also,  as  blast 
and  steel  furnace  linings.  The  Oak  Hill  plants  have  run  for  many 
years  on  this  grade  of  ware,  and  are  very  successful.  The  few  analyses 
given  are  incomplete,  as  they  fail  to  show  all  the  fluxes  present.  Nor- 
mally, the  clay  is  siliceous,  but  this  is  detrimental  only  in  a  few  classes 
of  ware.  Heat  tests,  under  highly  reducing  conditions,  in  the  Deville 
furnace,  on  two  samples  from  Blackfork,  show  Cone  32  or  3,218°  F. 

The  working  qualities  of  this  clay  are  excellent.  It  makes  plastic 
muds  which  work  easily  in  molding,  or  which  flow  readily  through 
the  dies  of  the  machines.  The  ware  dries  safely  under  ordinary  con- 
ditions, either  on  the  dry  floor  or  in  tunnel  driers.  The  kiln  loss  is 
low  when  the  proper  attention  has  been  given  in  firing.  The  clay 
contains  some  carbonaceous  matter,  which,  if  not  properly  oxidized 
before  the  fluxes  begin  to  combine  with  the  clay,  reduces  the  ferric  oxide 
to  ferrous  oxide,  which  then  forms  slags  with  silica  at  low  temperatures. 
This  gives  dark  or  black  cored  brick.  If  the  brick  are  dry  when  set,  and 
if  the  fire  is  held  when  the  brick  are  at  a  low  red  heat  until  the  dark 
core  is  completely  gone,  then  this  reduction  of  the  ferric  oxide  will  not 
take  place,  and  the  brick  will  come  out  of  the  kiln  in  good  condition. 
The  total  shrinkage  is  about  1 J  inches  to  the  foot,  but  it  varies  somewhat 
with  the  quantity  of  free  silica  present.  Grog  is  used  in  most  fire  brick  to 
correct  the  shrinkage.  Mr.  D.  D.  Davis,  president  of  the  Ohio  Fire  Brick 
Company  of  Oak  Hill,  who  has  used  these  clays  for  years,  says  of  them: 

The  whole  of  southern  Ohio,  embracing  Jackson ,  a  part  of  Gallia  and  Lawrence 
counties,  carries  the  Lower  Kittanning  bed  of  bituminous  coal  with  which  are  found 
two  beds  of  fire  clay.  The  best  deposit  is  the  flint  clay  which  overlies  the  Lower  Kit- 
tanning  coal,  and  which  in  some  places  lies  directly  on  the  coal,  but  almost  always  from 
15  to  30  inches  above  it.  The  best  clay  in  this  bed  carries  alumina  about  38  to  39  per 
cent,  silica  about  54  to  56  per  cent,  and  iron  oxide  about  .75  per  cent.  This  bed  is  about 
3  feet  in  thickness  and  is  very  good  for  fire  brick,  which  for  many  uses  is  equal  to  any 
brick  made  in  Pennsylvania  or  Kentucky,  when  mixed  with  suitable  bonding  clay  to 
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give  the  brick  the  proper  texture.  The  bed  of  fire  clay  underlying  the  Lower  Kittanning 
coal  directly  is  about  12  feet  in  thickness.  The  clay  carries  about  31  to  33  per  cent 
alumina,  and  about  58  per  cent  sihca.  It  is  low  in  iron  oxide  and  is  one  of  the  best  sec- 
ond-grade plastic  clays  that  I  know^.  The  analysis  of  this  clay  is  not  as  good  on  the 
outcrop  as  given  above,  but  will  run  as  shown  when  taken  from  under  heavy  covering. 

There  is  only  one  fire  brick  plant  in  Lawrence  County  at  present 
in  active  operation.  This  is  the  plant  of  the  Portsmouth  Refractories 
Company  at  Firebrick.  It  is  situated  about  one  mile  east  of  the  Bal- 
timore &  Ohio  Southwestern  Railroad  in  Spencer  Hollow,  near  the 
western  edge  of  Washington  Township.  Mr.  Wm.  Hitchcock,  presi- 
dent and  general  manager,  reports  the  equipment  as  follows: 

The  Lower  Kittanning  clay  is  used  exclusively  in  the  manufacture  of  our  product. 
We  use  about  15,000  tons  of  clay,  per  year  and  about  7,000  tons  of  coal,  which  is  mined 
along  with  the  clay.  The  coal  provides  the  power  necessary  for  the  manufacture  of 
the  cJay  into  ware  and  for  the  burning  of  the  product.  Both  clay  and  coal  are  mined  by 
hand  work  and  conveyed  to  the  plant  on  a  tram  road  with  mule  power. 

The  power  plant  consists  of  two  lOO-H.  P.  boilers,  one  150-H.  P.  Atlas  engine, 
and  one  25-H.  P.  engine  which  is  used  for  running  the  electric  generator  for  lighting  the 
entire  plant  and  also  the  company  houses.  The  clays  are  reduced  in  two  9-foot  dry 
pans  and  one  O-foot  wet  pan.  For  tempering  the  clays  one  lO-foot  and  one  9-foot  pug 
mill  are  used.  One  brick  machine  with  an  automatic  rotary  cutter  and  with  a  capacity 
of  60,000  brick  per  day  is  used  for  shaping  some  grades  of  ware.  The  machine  brick  are 
pressed  in  power  presses.  For  the  hand  molded  ware  the  mud  is  carried  to  the  molding 
tables  on  lx>th  the  first  and  second  floors  by  conveyor  belts.  High  grade  hand-made 
brick  are  made  on  the  ower  floor,  which  is  heated  by  exhaust  steam  from  the  engine. 
The  same  grade  of  shape  brick  are  made  on  the  second  floor,  which  is  heated  by  a  waste 
heat  overhead  drying  system. 

This  company  has  nine  rectangular  kilns  of  S5,000  to  90,000  capacity  each  and 
one  round  kiln  of  100,000  capacity.  All  runways  are  covered  so  that  it  is  possible  to 
convey  brick  to  the  kilns  or  to  the  sheds  in  any  kind  of  weather.  All  the  storage  sheds 
are  placed  near  the  loading  tracks  which  will  hold  15  cars.  This  arrangement  makes  the 
cost  of  loading  ware  low.  The  company  also  has  a  clay  mill  adjoining  the  main  factory 
with  a  capacity  of  four  cars  ground  clay  per  day.  The  supply  of  water  for  the  plant  is 
secured  from  a  large  storage  reservoir  located  near  the  plant.  From  this  the  water  is 
pumped  to  supply  tanks  at  the  boiler  room.  The  water  in  one  of  these  tanks  is  heated  by 
steam,  after  which  it  is  used  in  tempering  the  clay  in  the  wet  pan  and  in  the  pug  mills. 
All  the  clay  is  dumped  on  the  clay  yard  at  the  place  where  it  is  to  be  used,  and  the  coal 
is  dumped  from  the  mine  cars  into  chutes  that  convey  it  directly  to  the  boiler  roo.m  or 
to  the  kilns.    This  arrangement  saves  much  labor  and  loss  in  fuel. 

The  capacity  of  the  plant  is  20,000  brick  per  day.  Our  ware  is  used  for  blast  fur, 
nace  linings,  stoves,  regenerators,  annealing  ovens,  locomotive  linings,  cement  kilns- 
rolling  mill  work,  cupolas,  coke  ovens,  lime  kilns,  and  for  other  purposes  where  re- 
fractory wares  are  used. 

The  Lower  Kittanning  clay  has  good  refractory  qualities,  as  this 
point  has  been  proved  by  practical  tests  where  very  severe  strains 
are  imposed.  Mr.  W.  N.  Jeffreys,  superintendent  of  the  Hanging 
Rock  Iron  Company,  says  of  the  fire  brick  which  were  used  in  relining 
its  furnace,  and  which  were  made  of  the  Lower  Kittanning  clay  by  the 
Portsmouth  Refractories  Company: 

Hamilton  Furnace  of  The  Hanging  Rock  Iron  Company  has  been  in  continuous 
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Operation  for  28  months  on  a  lining  made  entirely  from  Ohio  fire  clays,  or  in  other  words, 
such  as  is  produced  on  our  property. 

The  Lower  Kittanning  clay  is  the  clay  to  which  he  refers. 

This  clay  ranks  as  one  of  the  best  in  the  United  States  for  the 
manufacture  of  high  grade  clay  building  brick.  The  deposits  are  thick 
and  can  be  worked  with  the  coal  above.  The  working  qualities  of 
the  clay  are  excellent  and  the  shades  produced  are  attractive  and  pleas- 
ing. The  section  at  the  Cambria  Clay  Products  Company  plant  on 
Black  Fork  in  Washington  Township  is  as  follows:  ,     j^      j^ 

Shale 3 

Coal I  (   2 

Clay,  good '  Lower  Kittanning _ <    2 

Coal J  [:.  6 

Clay 9 

Here  the  roof  and  floor  are  both  good,  consequently  the  entire 
13 J  feet  is  worked.     If  60  per  cent  is  available  this  should  yield  per  acre: 

Clay,  22,371  net  tons. 
Coal,    2,654  net  tons. 

The  working  qualities  pf  this  clay  are  all  that  could  be  desired. 
The  usual  procedure  in  the  manufacture  of  stiff  mud  brick  is  as  fol- 
lows: The  clay  is  crushed  in  dry  pans.  Because  of  its  soft  brittle 
nature  one  9-foot  dry  pan  will  crush  readily  80  or  more  tons  per  day. 
The  ground  clay  is  elevated  from  the  pan  to  a  bin  from  which  it  goes 
to  the  pug  mill  where  water  is  added,  and  where  the  pugging  process 
develops  the  desired  plasticity.  The  following  experiments  to  deter- 
mine the  relative  plasticity  of  clays  were  made  by  Downs  Schaaf : 

If  the  plasticity  of  clays  is  mainly  due  to  a  proper  ratio  of  granular  materials 
and  active  (that  is,  not  set)  colloid  gels,  any  means  of  establishing  the  relative  or  abso- 
lute amount  of  colloids  in  a  clay  should  supply  a  measure  of  its  plasticity.^  As  colloids 
absorb  dyes,  this  principle  may  be  used  in  measuring  the  plasticity  of  clays. 

Three  grams  of  malachite  green  for  each  determination  were  used  in  the  following 
experiment.  The  clays  were  tested  as  received  or  with  only  enough  work  on  them  so 
that  they  would  all  go  through  a  20-me6h  sieve,  no  grinding  being  done  on  them  at  all. 
Figured  by  Ashley,  the  relative  colloid  value  of  Tennessee  ball  clay  is  100  colloids. 
Comparisons  of  the  colloidal  value  of  the  Lower  Kittanning  clay  from  Lawrence  County 
and  of  the  Middle  Kittanning  from  Nelsonville  with  that  of  Tennessee  ball  clay  which 
is  used  as  the  standard  are  given  below: 

Middle  Slittaaaing  or 
Nelsonville  clay.  Portion  unabaorbed.  Relativs  oolloidai 

Through    20  mesh  sieve 850  grams 33 

Through    60  mesh  sieve 110  grams 93 

Through  100  mesh  sieve 083  grams 95 

Through  200  mesh  sieve 052  grams 100 

Lower  Ettanning  clay 

Spencer  Hollow.  Portion  unabeorbed.  Relative  colloids. 

Through   20  mesh  sieve 3000  grams 66 

Through    60  mesh  sieve 0675  grams 97.5 

Through  100  mesh  sieve 0204  grams 137 


'Ashley,  Geo.  H. 
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These  experiments  .show  the  superiority  of  the  Lower  Kittanning  clay  oyer  the 
Middle  Kittanning,  or  when  ground  fine  over  even  the  Tennessee  ball  clay.  They  also 
show  the  effects  of  fine  grinding  in  the  development  of  plasticity. 

The  clay  which  has  been  thoroughly  worked  into  a  plastic  mud 
in  the  pug  mill  goes  to  the  brick  machine,  where  it  is  forced  out  into 
a  column  which  is  cut  into  brick  by  hand  or  by  automatic  cut-ofiFs.  If 
the  plasticity  of  the  clay  is  too  highly  developed,  some  trouble  may  be 
experienced  at  this  stage  from  lamination  of  the  column.  The  best 
grades  of  brick  are  repressed,  which  develops  both  shape  and  finish. 
The  wire-cut  and  repressed  brick  are  loaded  on  steel  cars  for  drying, 
which  is  done  in  tunnel  driers  using  either  waste  heat  from  the  kilns 
or  steam  from  the  boilers.  These  driers  may  be  either  periodic  or  con- 
tinuous. In  the  periodic  a  tunnel  is  filled  with  cars  of  green  brick, 
which  are  allowed  to  remain  there  until  they  are  dry.  In  the  continu- 
ous the  cars  of  dry  brick  are  taken  from  one  end  and  cars  of  green 
brick  are  put  in  at  the  other.  This  clay  dries  safely  under  ordinary 
conditions  in  any  type  of  drier.  If  air  too  highly  heated  is  turned  on 
the  green  brick,  center  checks  or  strains,  which  in  burning  develop 
into  cracks,  are  produced.  Most  of  the  defects  found  in  the  burned 
ware  originated  in  the  drying  and  not  in  the  burning.  Ware  made 
from  this  clay  when  highly  plastic  is  subject  to  this  defect;  hence  pre- 
cautions should  be  taken  in  the  drying. 

Scumming  is  another  common  defect  caused  in  drying.  If  the 
circulation  of  air  in  the  tunnels  is  sluggish,  moisture  which  is  dravm 
from  the  interior  of  the  brick,  and  which  holds  salts  in  solution  such 
as  sulphates,  nitrates,  chlorides,  etc.,  collects  on  the  surface.  Then 
the  evaporation  of  this  water  leaves  the  salts  on  the  brick  in  fine  beads 
which  on  burning  show  as  a  white  or  dirty  scum.  The  salts,  especially 
objectionable,  are  sulphates  of  lime,  magnesia,  and  iron.  The  iron 
salt  is  derived  from  the  weathering  of  the  ferric  sulphide  present  in  the 
clay.  This  defect  is  usually  remedied  by  the  addition  of  barium  car- 
bonate. 

MgSO*  -f  BaCOi=MgCO.  -f  BaSOi 

CaSOi  -fBaCOa^CaCOa  -f  BaSOi* 

FeSO*    +BaCO,=FeCO,  +  BaSOi 

Here  the  barium  sulphate  and  carbonates  formed  are  insoluble  or 
only  sparingly  soluble,  so  that  they  are  fixed  in  the  body  of  the  clay. 
The  burning  behavior  of  this  clay  when  proper  attention  is  given  to 
the  stages  or  periods  in  burning  is  excellent.  Prof.  Edward  Orton,  Jr., 
recognizes  four  periods  as  follows: 

!•  Water  Smoking  Period. — It  begins  at  the  temperature  of  the 
green  ware  set  in  the  kiln  and  lasts  to  100°  C.  During  this  period 
the  final  hydroscopic  water  or  water  of  plasticity  is  expelled. 

2.  Dehydration  Period.— It  begins  at  100°  C.  and  lasts  to  700°  C. 
During  this  period,  carbonaceous  matter  such  as  leaves,  twigs,  etc.. 


378  GEOLOGY  OP  SOUTHERN   OHIO 

are  oxidized;  the  combined  water  from  most  hj'^drates  and  miscellian 
water  from  colloids  are  given  off;  ferric  sulphide  or  pyrite  is  broken 
up  into  ferrous  sulphide  and  one-half  the  sulphur  evolved;  magnesium 
and  ferrous  carbonates  are  broken  up  into  oxides  and  carbon  dioxide 
evolved,  also  the  magnesium  oxide  begins  to  act  chemically;  dolomite 
is  broken  up  into  the  oxides  and  the  gas  carbon  dioxide  evolved;  further 
the  oxides  begin  to  exert  their  fluxing  influence;  and  both  the  molecules 
of  water  are  driven  off  from  the  kaolin. 

3*  Oxidation  Period.— This  begins  at  700°  C.  and  lasts  to  900°  C. 
Here  ferrous  sulphide  is  oxidized  to  ferric  oxide  and  sulphur  evolved 
as  gas;  fossil  carbon  such  as  the  jBxed  carbon  in  coal,  etc.,  is  oxidized; 
ferrous  oxide  is  oxidized  to  ferric  oxide,  and  during  the  latter  part  of 
the  period  the  bases,  lime,  magnesia,  and  alkalies  begin  to  exert  their 
fluxing  action  to  a  considerable  extent. 

4.  Vitrification  Period. — This  begirs  at  900°  C.  and  lasts  to  com- 
plete fusion.  It  begins  when  the  mass  first  hardens,  which  is  shown 
by  the  beginning  of  the  fire  shrinkage,  and  it  lasts  to  the  point  where 
the  old  mineral  forms  are  united  into  a  dense  more  or  less  homogeneous 
mass.  It  is  a  series  of  combinations  and  solutions  of  the  various  min- 
eral components  present. 

These  periods  should  be  given  special  attention  in  the  burning  of 
all  clay  ware.  The  black  cores  frequently  fomid  in  ware  made  from  the 
Lower  Kittanning  clay  are  due  to  lack  of  care  or  knowledge  in  burning. 
If  the  heat  in  the  kiln  is  raised  too  quickly,  which  crowds  the  water 
smoking  period  into  the  dehydration,  which  in  turn  is  crowded  into 
the  oxidation,  the  oxidation  period  is  then  incomplete  when  vitrification 
begins,  which  retards  further  oxidation.  The  ferrous  compounds 
produced  form  dark-colored  fluid  slags,  which,  in  the  presence  of  liberated 
gases,  bloat  and  destroy  the  structure  of  the  ware. 

The  fine  glazed  finish  on  ware  made  from  this  clay  is  obtained 
by  proper  care  during  the  oxidation  and  vitrification  periods.  The 
ware  should  be  completely  oxidized,  then  during  the  vitrification  period 
the  flame  should  be  so  regulated  that  periods  of  oxidation  are  followed 
by  short  periods  of  reduction.  This  oxidation  and  reduction  of  the  iron 
salts  produce  the  segregation  and  the  glazing,  which  give  the  ware  a 
beautifully  mottled  and  polished  finish. 

There  is  one  plant  in  Lawrence  County  manufacturing  high-grade 
building  brick,  the  plant  of  the  Cambria  Clay  Products  Company, 
at  Blackfork.  Concerning  this,  Mr.  S.  P.  Reitz,  the  secretary  and 
treasurer,  reports  as  follows: 

We  are  mining  from  4  to  5  feet  of  fire  clay,  which  is  overlaid  with  Lower  Kit- 
tanning  coal,  the  thickness  of  which  is  2  feet  10  inches.  After  we  mine  the  clay  the  coal 
is  taken  down  and  is  used  at  the  brick  plant.  This  land  also  contains  shale,  but  up  to 
the  present  time  we  have  not  used  this  class  of  material. 

The  brick  plant  consists  of  one  9-foot  Stevenson  dry  pan,  one  combination  pug 
and  auger  machine,  one  automatic  cut-off,  made   by  E.  M.  Freese  &  Co.,  C5alion,  O., 
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one  Victor  repress,  manufactured  by  Raymond  Bros.  Co.,  Dayton,  O.,  two  72  x  17  tubu- 
lar boilers,  one  125-H.  P.  slide-valve,  Houston,  Stanwood-Gamble  engine,  and  one 
IngersoU-Rand  air  compressor,  which  is  used  for  drilling  in  the  limestone  mines,  and 
which  also  furnishes  air  to  the  mine  pumps.  We  have  8  dry  tunnels  w'ith  a  capacity  of 
48,000  brick,  one  fan  taking  heat  from  the  kilns  and  driving  it  into  the  tunnels,  and 
another  fan  located  on  the  opposite  side  taking  off  the  moisture  of  the  brick.  We  have 
7  kilns  with  a  capacity  of  70,000  brick  each.  Clay  and  coal  are  delivered  to  the  plant  by 
overhead  tramway.  The  Lower  Kittanning  coal  is  used  for  burning  brick,  and  the  Clarion 
coal  for  steam  purposes.  We  employ  40  men  at  the  brick  plant,  and  50  in  the  mines. 
We  manufacture  face  brick  and  machine  made  fire  brick,  making  both  grades 
out  of  fire  clay.    The  building  brick  come  out  in  buff  shades,  running  from  light  to  dark. 

The  building  brick  manufactured  by  this  firm  are  very  handsome 
buffs  and  iron  clay  mottles,  the  equal  of  any  made  in  the  State.  The 
shades  run  from  solid  buffs  to  light  buffs,  with  small  iron  spots,  and  to 
very  dark  buffs  virith  the  iron  drawn  out  in  large  black  blotches.  The 
brick  are  vitrified;  hence  they  are  impervious  to  water,  which  qualifica- 
tion is  in  demand  at  present  for  all  high  grade  work.  These  brick  do 
not  stain  and  weather  as  porous  partially  vitrified  brick  do,  and  they 
may  be  cleaned  if  necessary.  The  Lower  Kittanning  clay  is  used 
largely  by  the  stoneware  potters  of  this  State. 

The  average  of  ten  accurate  and  skillfully-made  analyses  of  clay  now  in  use  shows:* 

Clay  base _ 56.65 

Sandy  matter 37.45 

Fluxing  matter 4-44 

Moisture _ _  1.57 

100.14 
Total  silica ._.    65.09 

The  qualities  which  a  clay  must  have  to  fill  the  various  needs  of  a  stoneware 
potter  are  essentially  as  follows: 

1.  It  must  be  plastic,  so  that  it  can  be  spun  and  molded  into  any  desired  shape, 
without  the  expenditure  of  any  excessive  power  in  preparation  or  the  use  of  excessive 
strength  in  turning.  There  is  a  great  difference  in  clays  in  this  respect,  which  in  others 
meet  equally  well  the  demands  of  the  business. 

2.  It  must  be  refractory  enough  to  stand  up  well  and  keep  its  shape  at  a  heat 
sufficient  to  melt  the  clays  used  for  glazes,  or  to  take  a  good  salt  glaze  on  its  surface. 
This  condition  is  of  the  utmost  importance;  a  fusible  clay  will  cause  the  manufacturer 
a  regular  percentage  of  loss  in  every  kiln,  which  can  be  avoided  entirely  by  using  a 
stronger  clay. 

3.  While  keeping  its  shape  at  this  heat,  it  ought  to  be  undergoing  a  process  of 
vitrification  which,  while  not  being  sufficiently  marked  to  make  the  ware  brittle  or 
glassy,  still  makes  the  body  practically  impervious  to  water.  Much  stoneware  is  now 
made  that  does  not  fill  this  condition,  as  it  is  not  vitrified  at  all  and  depends  upon  its 
glaze  to  make  it  impervious. 

4.  When  l)urnt  with  a  continuously  clear  fire  or  oxidizing  atmosphere,  it  ought  to 
present  a  clear  and  uniform  tint,  varying  from  light  straw  yellow  or  buff  when  rather 
soft  burnt,  to  a  clear  stone  gray  or  blue  color  when  hard.  If  the  clay  shows,  on  short 
exposure  to  a  smoky  flame,  a  brown  tint  or  scum,  it  will  be  undesirable,  as  it  is  always 
likely  and  almost  sure  to  be  exposed  to  reducing  influences  in  a  40-hours  burn,  and  a 
brown  color  is  unpopular  in  the  market. 
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5.  Blotches,  pimplesi  blisters,  or  any  other  eruption  on  the  surface  of  the  ware 
which  are  due  to  impurities  in  the  clay  and  not  to  faults  of  burning,  will  rule  the  clay 
out,  no  matter  if  all  other  qualities  are  correct.^ 

The  Lower  Kittaiming  clay  in  Lawrence  County  has  not  been 
tested  for  this  purpose,  but  undoubtedly  large  quantities  suitable  for 
stoneware  exist  as  it  varies  from  clay  high  in  alumina  to  that  high  in 
silica.  It  is  quite  free  from  iron  nodules,  pyrite,  and  sand  concretions. 
It  is  plastic  and  refractory,  but  vitrifies  to  a  good  dense  body. 

The  Lower  Kittanning  coal  is  of  good  quality  for  burning  this 
class  of  ware,  and  in  some  localities,  where  the  clay  is  suitable,  both 
coal  and  clay  could  be  taken  from  the  same  entry,  thus  making  the 
mining  of  both  economical.  Conditions  are  favorable  for  the  establish- 
ment of  this  industry,  as  stoneware  clays  of  excellent  quality  can  be 
mined  at  a  low  cost,  as  the  coal  associated  with  the  clay  is  of  good  quality 
and  may  be  utilized  for  burning  the  ware,  as  the  shipping  facilities 
by  rail  and  river  are  good,  and  as  the  local  and  western  markets  are  open. 

Another  large  and  important  branch  of  the  clay  industry  is  the 
manufacture  of  hollow  ware,  such  as  sewer  pipe,  fireproofing,  and  flue 
linings.  These  are  made  from  both  shales  and  fire  clays.  The  three 
classes  of  ware  will  be  considered  together,  as  they  are  often  made  by 
the  same  machines.  The  main  qualifications  for  this  class  of  ware 
are  the  following: 

1.  The  drying  and  burning  shrinkage  should  be  low  in  order 
that  the  strains  thus  produced  will  not  crack  the  ware.  Much  ware 
is  lost  through  this  defect.  In  fireproofing  the  shrinkage  is  important 
also,  as  the  limit  in  the  size  of  the  ware  is  usually  very  narrow. 

2.  They  should  form  plastic  muds  in  order  to  flow  readily  through 
the  dies;  but  the  mud  should  not  be  too  plastic,  as  this  produces  lamina- 
tion of  the  column,  which  later  causes  defects  in  the  ware. 

3.  The  clays  should  be  free  from  hard  concretionary  matter, 
as  this  causes  trouble  in  the  dies,  and  as  it  generally  slags  during  the 
burning,  producing  blisters  or  blotches. 

4.  Sewer  pipe  clays  should  be  such  that  they  vitrify  to  a  good 
dense  body  which  still  retains  its  shape.  Fireproofing  and  flue  linings 
are  not  burned  to  vitrification,  so  but  little  trouble  is  experienced. 

5.  Sewer  pipe  clays  in  burning  should  go  to  a  good  smooth  natural 
finish,  or  should  take  a  salt  glaze  to  produce  that  required.  With 
the  other  classes  of  ware  this  finish  is  not  essential. 

Siliceous  shales  and  clays  usually  meet  these  requirements,  and 
both  are  found  in  large  quantities  at  the  Lower  Kittanning  horizon. 
At  present  (1913)  there  are  no  sewer  pipe  plants  in  the  region,  but 
the  Cambria  Clay  Products  Company  is  contemplating  building  a 
plant  in  the  near  future.  The  conditions  for  the  success  of  a  sewer 
pipe  plant  are  favorable,  as  large  quantities  of  available  clays  and  shales 
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of  excellent  quality  for  this  ware  are  found  in  the  region;  coal  of  excellent 
quality  for  fuel  is  associated  with  the  clays  and  shales;  the  competition 
is  not  severe,  as  the  closest  plants  are  near  Steuben ville;  and  the  ship- 
ping facilities  to  the  westel-n  markets  are  good. 

The  shales  at  this  horizon  are  of  good  quality  for  the  manufacture 
of  paving,  sewer,  and  building  brick,  of  tile,  etc.  They  have  been  used 
at  one  plant  only  to  any  considerable  extent.  The  Petersburg  Fire 
Brick  &  Tile  Company,  at  Coalgrove,  are  using  these  shales  in  the  manu- 
facture of  building  and  paving  brick  and  of  drain  tile.  They  also  manu- 
facture fire  brick  from  the  flint  and  plastic  clay  of  the  Lower  Kattanning 
horizon,  and  prepare  gtoister  for  the  market,  Mr.  John  Peters  reports 
as  follows: 

We  have  about  7  feet  of  plastic  fire  clay  and  about  20  feet  of  shale.  This  shale 
makes  paving  brick  of  the  very  best  quality.  JWe  also  have  some  fUnt  fire  clay.  Here 
the  Lower  Kittanning  coal  ia  40  inches  thick  and  the  Sheridan  coal  38.  Our  brick  plant 
has  a  capacity  of  10,000  per  day.  We  have  a  ISO-horse  power  engine  and  boiler.  Grind- 
ing and  mixing  the  materials  are  done  in  one  wet  and  one  dry  pan.  The  ware  is  dried 
on  two  floors  and  burned  in  4  kilns.  The  company  owns  275  acres  of  land  on  which  are 
found  clay,  coal,  and  ganister. 

LOWER  KITTANNING  COAL 

The  next  member  is  the  Lower  Kittanning  coal  which  outcrops 
in  the  entire  western  part  of  the  county.  This  bed  is  by  far  the  most 
important  coal  stratum  in  Lawrence  County,  and  has  been  the  main 
source  of  the  local  fuel  supply  for  many  years.  Notwithstanding 
this,  only  a  small  part  of  the  field  is  exhausted.  The  region  along 
the  Ohio  River  has  been  the  most  largely  worked. 

In  Perry  Township,  which  fronts  on  the  Ohio  River,  the  bed  aver- 
ages about  3  feet  of  clean  coal  with  a  clay  parting  of  6  to  10  inches 
between  the  lower  and  upper  bench.  On  Ice  Creek,  below  the  mouth 
of  Turkey  Fork,  the  parting  thickens  locally  and  in  one  place  shows 
8  feet.  Along  the  lower  part  of  the  Storms  Creek  Valley  in  Upper 
Township  the  coal  has  good  thickness,  but  it  thins  farther  up  the  valley 
or  in  the  northern  part  of  the  township  where  in  places  only  a  few 
inches  were  seen.  In  the  western  part  of  Lawrence  Township  also 
it  is  thin  and  bony,  while  in  Hamilton  and  in  the  western  part  of  Upper 
Township,  as  a  geneml  thing,  the  bed  is  well  developed.  It  reaches 
its  maximum  development  in  Lawrence  County,  in  Elizabeth  Township, 
and  it  has  fair  volume  in  most  of  Decatur  and  Washington  townships. 

The  prospects  of  the  Lower  Kittanning  coal  holding  good  thick- 
ness as  it  extends  eastward  under  heavy  cover  are  not  encouraging 
in  the  northern  part  of  the  field.  In  this  region  west  of  Symmes  Creek 
it  is  easily  within  shafting  distance.  The  bed  in  its  most  eastern  ex- 
posure on  Buffalo  Creek,  in  the  region  near  the  Rehmer  School,  is 
bony  and  of  little  importance.  On  the  headwaters  of  Pine  Creek 
southeast  of  Moulton  it  is  thin  and  in  places  is  represented  only  by 
finger  coal  in  the  sandstone.     On  the  headwaters  of  Little  Pine  and 
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Cannons  creeks  it  has  good  thickness,  but  on  the  headwaters  of  Storms 
Creek  where  the  coal  goes  under  cover  it  is  thin  and  bony.  This  con- 
dition holds  southward  on  Storms  Creek  to  below  Cliffside.  The  Middle 
Kittanning  coal  comes  to  the  surface  on  Buffalo  and  south  on  Symmes 
Creek  for  some  distance.  It  goes  under  cover  just  above  Waterloo. 
The  Middle  Kittanning  coal  is  also  seen  on  Johns  Creek  and  its  tribu- 
taries and  on  Aaron  Creek,  and  it  just  appears  in  the  bed  of  the  stream 
on  Elkins  Creek.  The  interval  from  the  Lower  Kittanning  to  the 
Middle  Kittanning  coal  averages  about  40  feet,  so  that  in  this  region 
the  bed  could  easily  be  obtained  by  shafting.  The  Upper  Freeport 
coal  is  found  along  the  Symmes  Creek  Valley  from  the  northern  boun- 
dary of  the  county  to  Marion.  The  interval  from  Ijie  Lower  Kittanning 
to  the  Upper  Freeport  coal  averages  about  120  feet,  consequently 
the  Lower  Kittanning  coal  in  this  whole  northern  area  from  the  Symmes 
Valley  west  would  be  available,  but  the  indications  are  that  it  is  poorly 
developed,  especially  along  its  eastern  exposure.  No  drill  records 
Were  obtained,  but  part  of  the  territory  has  been  prospected  by  the 
Symmes  Valley  Coal  Company. 

In  the  southern  part  of  the  field  the  prospects  for  the  Lower  Kit- 
tanning coal  to  hold  its  thickness  eastward  imder  heavy  cover  are  slightly 
better.  Wl^ere  the  Lower  Kittanning  coal  goes  under  cover  on  Sugar 
Creek  near  the  Ironton  road,  on  Ice  Creek  near  the  mouth  of  Turkey 
Fork,  and  on  Little  Ice  Creek  near  Forestdale,  it  has  good  thickness. 
On  Dog  and  Ned  forks  and  on  Ice  Creek  to  Rock  Camp  the  Upper 
Freeport  coal  is  above  drainage,  so  the  Lower  Kittanning  coal  which 
is  about  120  feet  below  is  easily  within  shafting  distance.  No  drill 
records  were  obtained.  The  conditions  are  such  that  this  territory 
east  of  its  eastern  outcrop  in  the  southern  part  of  the  county  well  war- 
rants thorough  prospecting. 

The  best  part  of  the  Lower  Kittanning  coal  fields  has  been  worked 
for  many  years,  but  large  tracts  of  good  coal  are  yet  available.  Ironton, 
Coalgrove,  and  Hanging  Rock  have  drawn  most  of  their  fuel  supply 
from  the  mines  in  the  southern  part  of  the  field.  Much  of  the  local 
domestic  supply  is  furnished  by  small  wagon  mines.  The  railroad 
mines  on  the  Detroit,  Toledo  &  Ironton,  on  the  Cincinnati,  Hamilton 
&  Dayton,  and  on  the  Newcastle  &  Ohio  River  railroads  furnish  part 
of  the  local  supply,  and  also  ship  to  outside  points.  The  most  im- 
portant mines  in  the  southern  part  of  the  field  are  listed  below. 

Scherer  and  Hughes  operate  small  mines  at  Madyville.  The  coal 
is  delivered  from  the  mines  to  the  consumer  by  wagon  only.  They  use 
about  9  men  in  mining.  B.  F.  Lynd  has  wagon  mines  on  the  front 
hill  east  of  Ironton  and  employs  6  men.  The  Petersbiu-g  Fire  Brick 
and  Tile  Company  operates  mines  near  Coalgrove  for  fuel  for  the  brick 
plant,  and  also  sells  some  for  domestic  use. 

The  Belfont  Iron  Works  Company  operates  more  extensive  mines 
for  fuel  at   its    mills   and  furnaces.     The    mines   are   located   in   the 
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front  hills  east  of  Ironton,  and  the  coal  is  taken  from  the  mines  to  the 
works  on  a  tram  road.  There  are  a  number  of  small  mines  on  Little  Ice 
Creek,  which  deliver  coal  by  wagon  to  Coalgrove  and  Ironton.  Near 
Hecla  Furnace  and  on  Sugar  Creek  a  few  small  wagon  mines  are  operated. 
The  Hanging  Rock  Iron  Company  works  extensive  mines  near  New- 
castle, which  have  been  in  operation  for  many  years.  It  mines 
coal,  limestone,  and  clay,  and  has  its  own  railroad,  Newcastle  & 
Ohio  River,  for  delivering  the  coal  from  the  mines  to  the  furnaces  or 
market.  The  mining  along  the  Detroit,  Toledo  &  Ironton  Railway  is 
the  most  extensive  carried  on  in  Lawrence  County.  The  Ginn  Com- 
pany's mines,  south  of  Vesuvius  Station,  are  well  up  on  the  hill,  so  that 
the  coal  is  taken  by  an  incline  from  the  mouth  of  the  mines  to  the  tipple 
at  the  railroad.  Mr.  L.  W.  Ault,  secretary  of  the  company,  describes 
the  equipment  as  follows: 

For  power  in  hauling  we  are  using  a  Davis  storage  battery  mine  locomotive 
which  is  only  28  inches  high  and  which  does  most  of  the  gathering.  The  large  haul 
from  lay  oflf  to  top  of  incline  is  still  done  by  mules.  Our  coal  is  let  down  from  the  top 
of  the  hill  to  tipple  by  means  of  a  drum  and  wire  rope;  the  load  going  down  polls  the 
empty  up.  We  have  a  20-hor8e  power  generator  run  by  a  gasoline  engine,  which  oper- 
ates the  fan  also,  for  recharging  the  battery  in  our  locomotive.  When  running  full  we 
employ  about  50  men. 

Mr.  C.  C.  Smith,  who  operates  mines  north  of  Etna  Station,  hauls 
the  coal  in  wagons  to  the  cars  at  the  Etna  switch.  He  works  about 
20  miners  and  5  men  with  teams.  The  Halley  Coal  Company  has 
operated  shipping  mines  in  the  vicinity  of  Etna  Station  for  many  years. 
The  mines  are  level-free,  and  the  hauling  is  done  by  mule  power.  The 
capacity,  under  normal  conditions,  is  reported  to  be  about  200  tons 
per  day.  W.  R.  Maxey  mines  the  lower  Kittanning  coal,  near  Lawrence 
Furnace,  along  with  limestone  and  clay.  The  equipment  is  described 
under  Ferriferous  limestone  mines.  The  total  men  employed  in  mining 
by  him  is  30.  A  few^  small  wagon  mines  are  also  in  operation  near 
Lawrence  Furnace.  E.  B.  Willard  mines  some  coal  at  Bartles.  The 
equipment  has  been  given,  and  the  output  is  about  400  car?  per  year. 
A  few  small  mines  are  being  worked  for  local  use  near  Center  Station. 
The  Superior  Portland  Cement  Company  mines  the  Lower  Kittanning 
coal  for  steaming  purposes  and  for  local  domestic  use.  Its  mines 
near  the  plant  are  electrically  equipped  with  power  for  hauling  and 
cutting,  and  are  also  lighted  by  electricity.  It  also  works  a  few 
wagon  mines  south  of  the  plant.  There  are  a  few  mines  in  the  northern 
part  of  the  field  east  of  the  Baltimore  &  Ohio  Southwestern  Railroad 
in  Washington  Township,  the  most  important  of  which  are  given  below. 
The  Portsmouth  Refractories  Company  mines  the  Lower  Kittanning 
coal  and  its  associated  clay.  The  coal  is  used  for  fuel  in  burning  the 
fire  brick,  and  for  local  domestic  use.  The  clay  and  coal  are  brought 
from  .the  mines  to  the  plant  by  a  tram  road.  The  York  Portland 
Cement  Company  formerly  operated  mines  in  Spencer  Hollow. 
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The  Cambria  Clay  Products  Company  works  the  Lower  Kittanning 
coal  and  the  associated  clay.  The  coal  is  used  for  burning  brick  and  for 
local  domestic  purposes.  Formerly  these  mines  were  operated  on  a 
large  scale,  and  were  electrically  equipped.  The  hauling  was  done 
with  motors  and  the  cutting  with  machines,  but  at  present  the  mining 
is  done  by  hand  and  the  hauling  by  mules. 

At  present  the  equipment  in  most  of  these  mines  is  comparatively 
simple.  The  ventilation  is  produced  by  shafts,  furnaces,  or  fans  in 
the  larger  mines,  but  in  the  smaller  ones  the  only  ventilation  is  through 
old  works.  The  drainage  is  natural  or  by  ditches  in  most  cases,  although 
a  few  are  drained  by  means  of  pumps.  The  mining  in  general  has  been 
unsystematic  and  wasteful,  owing  to  the  haphazard  method  of  driving 
entries  and  working  rooms.  A  few  of  the  larger  mines  have  been  worked 
with  more  economy,  as  they  have  been  properly  surveyed  and  plotted. 
The  usual  method  pursued  by  the  small  operator  is  to  drive  an  entry 
until  he  can  turn  two  rooms,  which  are  worked  almost  any  width  and 
length  as  long  as  the  air  is  good,  and  as  long  as  the  distance  to  "buggy" 
the  coal  is  not  too  great;  then  the  entry  is  driven  until  he  can  turn 
two  more  rooms,  which  are  worked  in  the  same  manner.  The  result 
is  the  coal  along  the  outcrop  is  worked  out,  while  good  blocks,  which 
are  imavailable,  or  can  be  mined  only  with  considerable  dead  expense, 
are  left  farther  in  the  hill. 

The  roof  material  of  the  Lower  Kittanning  coal  in  the  entire  south- 
ern part  of  the  field  is  a  massive  sandstone,  but  in  the  northern  part 
this  is  replaced  by  clays  and  shales.  In  general  the  roof  is  excellent 
and  the  mining  conditions  fair. 

The  character  of  the  bed  is  such  that  the  coal  mines  more  or  less 
dirty.  Normally  it  is  made  up  of  two  coal  benches  with  a  clay  parting 
intervening,  the  thickness  of  which  varies  greatly.  In  that  part  of 
the  field  around  Royerville,  Etna,  and  Lawrence  Furnace  this  parting 
is  often  less  than  one  inch  thick,  but  in  the  northern  part  of  the  field, 
around  Blackfork,  it  thickens  in  places  from  1  to  2  feet.  The  maximum 
is  found  on  Ice  Creek,  where  the  parting  is  8  feet.  The  average  is  about 
5  or  6  inches.  In  places  a  thin  bony  band  is  found  about  the  middle 
of  the  upper  bench,  but  this  seldom  reaches  over  1  inch  in  thickness. 
The  "nigger  head"  or  shaly  coal  found  above  the  upper  bench  is  a  part 
of  the  member.  In  that  part  of  the  field  on  Little  Pine  Creek,  where 
the  coal  is  best  developed,  this  shaly  coal  is  also  quite  thick,  often 
reaching  IS  inches.  It  is  made  up  of  coal  interstratified  with  bands  of 
carbonaceous  shale.  It  does  not  have  the  tough  nature  of  a  shale, 
but  is  blocky  and  brittle  much  like  coal.  In  Spencer  Hollow  a  heavy 
plastic  or  flint  clay  is  found  above  the  coal.  This  makes  a  very  poor 
roof,  owing  to  the  crumbly  and  brittle  nature  of  the  clay. 

The  quantity  of  deleterious' material  in  the  mined  coal  depends 
on  the  structure  of  the  bed,  on  the  method  of  mining,  and  on  the  care 
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exercised.  At  present  but  little  coal  is  cut  by  the  pick.  The  usual 
method  is  to  "shoot  off  the  solid,"  which  requires  much  harder  shooting 
than  where  bearing-ins  have  been  made.  This  not  only  breaks  up  the 
coal  severely,  but  also  breaks  up  the  clay  and  "nigger  head"  which  come 
down  with  the  fuel.  The  larger  pieces  of  clay  and  "nigger  head"  are 
picked  out,  but  the  finer  pieces  are  loaded.  The  lump  coal  that  passes 
over  the  screen  is  fairly  clean,  but  the  nut  and  slack  coal  contains  all 
this  fine  deleterious  material  which  makes  the  quality  poor,  and  conse- 
quently makes  the  market  value  low.  In  many  of  the  mines,  after 
picking  out  the  large  pieces  of  clay  and  "nigger  head,"  the  coal  is  forked, 
which  leaves  considerable  nut  and  slack  coal,  and  fine  impurities  in  the 
mine.  This  method  is  wasteful,  as  much  good  fuel  that  should  be 
utilized  for  some  purpose  is  allowed  to  remain  in  the  works.  The 
quality  of  the  Lower  Kittanning  coal  is  shown  by  the  following  analyses: 

Lower  Kittanning  coal  from  the  mine  of  John  Peters,  Coalgrove,  Lawrence 
County.  This  is  one  of  the  southernmost  mines  of  the  state.  The  coal  is  used  in  burn- 
ing brick  and  two  or  three  mines  are  kept  regularly  at  work.  The  sample  was  taken 
about  one  mile  from  the  entrance  where  there  was  a  vertical  cover  of  100  feet.  While 
considerable  water  was  in  the  mine,  the  sample  was  cut  in  a  dry  place  and  measured 
5  by  3  inches.  Sampled  by  D.  D.  Condit  in  November,  1907.  Chemical  analysis  and 
calorific  value  of  sample: 

UlHnuUe  Proximate 

Carbon 66.71  Moisture J". 7.57(a) 

Hydrogen 5.59  Volatile  matter 38.51 

Oxygen ._ 14.44  Fixed  carbon 45.13 

Nitrogen 1.27  Ash 8.79 

Sulphur 3.20 

Ash 8.79 

Calorific  value  L^!!!  ^^^"^\ 

\  12,199  B.  t.  u. 

(a)  Moisture  in  air  dried  sample  from  2}  to  3  per  cent.^ 

Sample  from  mine  No.  2  of  the  Halley  Coal  Company,  £2tna  Station,  Lawrence 
Coimty.  Sample  taken  about  1,500  feet  from  entrance  and  where  there  was  a  vertical 
cover  of  50  feet.  The  sample  was  cut  from  a  fresh  face  and  measured  5  by  3  inches. 
Taken  by  D.  D.  Condit  in  November,  1907.  Chemical  analysis  and  calorific  valuie  of 
sample: 

Ultimate  Proximate 

Carbon _ .65.54  Moisture 8.07(b) 

Hydrogen 5.44  Volatile  matter 34.54 

Oxygen 15.95  Fixed  carbon 47.68 

Nitrogen-. _ 1.23  Ash 9.71 

I                                Sulphur 2.13 

'                                 Ash 9.71 

Calorific  value  (   6,626  calories. 

\  11,927  B.  t.  u. 

(b)  Moisture  in  the  air  dried  sample  from  2^  to  3  per  cent.' 

— ■  -  ■■  ■     .  , 

'Geol.  Survey  of  Ohio,  Fourth  Series,  Bull.  9,  p.  189. 
HjcoI.  Survey  of  Ohio,  Fourth  Series,  Bull.  9,  p.  190. 

UU-0.  B.  20. 
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The  analysis  of  the  coal,  reported  by  the  Ginn  Company  from  its 
mine,  is  as  follows: 

Top  Bottom  Full  bed 

Volatile  matter- .  _ 40.30  40.53  41.15 

Fixed  carbon 52.32  53.27  49.10 

Ash 5.04  .     4.14                    9.75 

Sulphur 2.33  2.02                    2.25 

Moisture 2.50 

Analyses  of  the  top  and  bottom  benches  were  made  by  the  Belfont  Iron  CJom- 
pany  and  of  the  full  bed  by  the  Ashland  Coal  &  Iron  Company,  Ashland,  Ky.  The 
latter  company  also  took  a  car  of  our  coal  and  washed  it  in  its  plant  at  Ashland. 
Then  it  was  pulverized  and  made  into  coke,  with  the  result  that  we  got  as  nice  looking 
a  product  as  is  on  the  market.  The  analysis  of  the  coke  is  as  follows:^ 


Volatile  matter 

2.95 

2.60 

Fixed  carbon 

86.60 

88.85 

Ash 

Sulphur 

10.45 
1.004 

8.55 
1.350 

Mr.  E.  B.  Willard  reports  the  analysis  of  the  Lower  Kittanning 
coal  from  the  Newcastle  mines  as  follows: 

Moisture \      ^^^ 

Volatile  matter _.  J 

Fixed  carbon __ 45.92 

Ash _-     7.14 

Sulphur - - 2.126 

Mr.  W.  M.  Jeffreys  says  of  this  coal: 

It  is  an  excellent  steam  coal.  The  bed  is  42  inches  thick,  and  we  have  our  mine 
in  operation.  The  tests  that  have  been  made  with  this  coal  show  that  by  a  mixture 
of  a  small  percentage  of  Pocahontas  coal  an  excellent  grade  of  coke  can  be  produced. 

The  Lower  Kittanning  coal  has  been  coked  for  years  by  the  Ashland 
Coal  &  Iron  Company  at  Ashland,  Ky.  The  coke  produced  is  of  fair 
quality,  but  the  yield  is  low.  Since  the  introduction  of  the  retort  oven, 
many  coals  that  made  poor  coke,  or  gave  low  yields  in  the  beehive 
ovens,  are  now  important.  Either  alone  or  mixed  with  other  coals 
they  make  good  coke,  and  valuable  by-products  are  saved. 

This  coal  has  a  good  reputation  for  steam  purposes.  It  is  a  free- 
burning  long-flamed  coal,  and  the  ash  clinkers  but  little.  It  is  also  an 
excellent  coal  for  burning  clay  products,  especially  building  brick, 
sewer  pipe,  or  tile,  as  the  color  is  developed  mainly  by  the  impinging 
of  the  flame  on  the  ware.  The  calorific  value  compares  favorably  with 
that  of  other  coals  of  the  State.  The  Lower  Kittanning  coal  has  a  fair 
reputation  as  a  gas  coal,  but  has  not  been  extensively  used  for  this 
purpose.  The  shipping  qualities  are  rather  poor,  as  the  coal  is  soft 
and  breaks  up  easily  in  handling. 

The  Lower  Kittanning  coal,  considered  from  every  point,  is  by  far 

^Personal  letter  dated  Dec.  26,  1912. 
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the  most  important  coal  bed  in  Lawrence  Comity,  as  the  area  available 
is  large,  as  the  quality  is  equal  or  superior  to  other  coals  in  the  county, 
as  the  mining  conditions  are  fair,  as  the  associated  clays  are  of  excellent 
quality,  and  as  it  has  possibilities  in  the  manufacture  of  retort  coke 
and  valuable  by-products. 

"lost  seam'*  coal 

This  coal  is  locally  known  as  the  '^Lost  Seam,"  owing  to  the  fact 
that  it  is  found  only  in  one  region,  and  that  covers  but  a  few  square 
miles  of  territory.  The  bed  is  best  developed  in  the  region  near  Center 
Station,  in  Decatur  Township,  where  it  reaches  a  thickness  of  3  feet. 
'  SoHth  of  this  area  it  is  replaced  by  heavy  sandstone,  and  north  by  sand- 
stone as  far  as  the  northern  part  of  Washington  Township  where  the 
shales  appear.  Its  position  is  from  1  to  6  feet  above  the  Lower  Kit- 
tanning  coal,  from  which  it  is  separated  by  shale  or  clay.  In  the  hill 
south  of  Center  Station  the  following  section,  which  shows  its  relation 
to  the  Lower  and  Middle  Kittanning  coals,  was  taken: 

Ft.  In. 

CoaL.j                                                                                                [2  .3 

.     Clay_.  >  Middle  Kittanning _ |  __  1 

CoaL.j                                                                                                [-.  8 

Clay  and  sandstone _ .-     19 

Coal,  "Lo«^  iSfeam" 3 

Shale  ahd  shaly  sandstone 1  3 

Coal_.1                                                                                                   f    1  10 

Clay_.  >  Lower  Kittanning _- _ '   .-  4 

Coal-.  J                                                                                                [„  8 

This  bed  was  traced  eastward  to  the  Cincinnati,  Hamilton  & 
Dayton  Railway,  but  was  not  seen  beyond  this.  Along  the  road  on 
the  divide  from  Center  Station  to  Center  Furnace  the  following  section 
was  taken: 

Ft.         In. 

Co&l  h\o88omt  Middle  Kittanning _ __       1 

Clay 1 

Sandstone,  nodular 1 

Shales,  gray _ _.      8 

Coal  blossom ._  2 

Clay,  good _ 9  4 

CosA  blossom,  ** Lost  Seam** 2 

Shales J 1        10 

CoaL.j  f    1  2 

Clay..  >  Lower  Kittanning <  _.  3 

CoaL.j  [..  5 

Clay 3 


/ 


The  "Lost  Seam*'  has  been  mined  in  a  small  way  here,  and  under 
cover  shows  3  feet  solid  block  coal.     This  bed  extends  south  only  a 
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short  distance.     On  the  second  knob,  one  mile  due  north  of  Center 
Station,  the  following  section  was  taken  on  the  outcrop: 

Pt.  In. 

Sandstonci  massive 20 


Coal..l 

Clay.- 

Coal--;  ^-. 

Clay  and  clay  shale 5 


"Lost  Seam",. .^ 


8 
5 

7 


One-half  mile  farther  north  a  section  was  measured  up  the  hill 
on  the  road  that  goes  from  Center  Station  to  Poplar  Flats,  and  is  given 

»>^1^^-  Ft.         In. 

Coal  hloeaom,  Middle  Kittanning __       1 

Sandstone,  massive 39 

Coal  hloeaom  J  LaiDer  KiUanning 2 

This  section  shows  that  the  "Lost  Seam"  is  wanting,  as  it  has 
been  replaced  by  sandstone.  It  disappears  in  about  one-half  mile,  and 
is  not  found  farther  north.  A  section  was  taken  near  the  head  of  the 
first  hollow  east  and  north  of  the  Superior  Cement  plant  which  shows 
the  "Lost  Seam."     This  section  is  as  follows: 

Ft.         In. 

Coal  blossom,  "Lo8<  5eam'' _ _ _ 1 

Shale 4 

Coal  blossom,  Loto^  iri^nnt7i(7 2 

Clay _ 2 

The  "Lost  Seam"  was  not  foimd  either  north  or  west  of  this  hollow. 
It  is  confined  to  a  few  square  miles  only.  It  is  not  a  part  of  the  Lower 
Kittanning  member,  but  distinctly  a  separate  deposit. 

Economic  Value 

This  "Lost  Seam"  is  of  small  importance.  In  part  of  the  territory, 
especially  around  Center  Station,  it  lies  near  enough  to  the  Lower 
Kittanning  coal  to  be  mined  with  the  latter.  Where  the  shale  thickens 
to  several  feet,  this  cannot  be  done.  The  coal  is  of  poor  quality.  It 
has  man^''  plant  markings  in  which  thin  pyrite  bands  are  found,  and 
the  ash  is  reported  high. 

OAK  HILL  CLAY 

The  only  area  in  Lawrence  County  in  which  the  Oak  Hill  clay  was 
seen  is  in  Spencer  Hollow,  where  it  lies  close  to  the  Lower  Kittanning 
coal,  as  shown  by  the  section  taken  at  the  mine  of  the  Portsmouth 
Refractories  Company,  which  is  as  follows: 

Ft.         In. 

Sandstone _ 10 

Clay,  Oak  HiUy  which  in  places  changes  to  a  good  flint  clay 4 

Coal.-]  f    2  2 

CIay_-  '  Lower  Kittanning _ _ ..j  -.  1 

CoaL.j  (  .-  6 

Clay - 5 
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In  this  locality  a  few  feet  of  shale  often  separate  the  Oak  Hill  clay 
from  the  underlying  Lower  Kittanning  coal.  This  is  the  case  also 
in  the  northern  part  of  Jackson  County,  but  near  Oak  Hill  it  often 
lies  directly  on  the  coal..  The  deposits  of  this  clay  in  Lawrence  County 
are  very  local,  and  have  not  been  utilized  as  yet.  For  a  more  complete 
description  of  this  member  the  reader  is  referred  to  this  subject  in  the 
report  on  Jackson  County,  where  the  Oak  Hill  clay  is  treated  at  some 
length. 

MIDDLE  KITTANNING,  SHERIDAN,  HOCKINQ,  OR  No.  6  COAL 

The  Middle  Kittanning  is  one  of  the  most  important  coal  members 
in  Ohio.  This  bed,  which  has  notable  thickness  in  the  Hocking  Valley 
region  in  its  extension  southward,  thins  so  that  it  becomes  of  far  kss 
value.  Small  areas  of  good  coal  are  foimd,  however,  in  Vinton,  Gallia, 
and  Lawrence  counties.  In  its  extension  southward  from  Lawrence 
County  into  Kentucky  it  appears  again  in  force.  In  Lawrence  County 
the  Middle  Kittanning  coal  is  best  developed  in  the  Sheridan  District, 
in  Perry  Township,  while  isolated  pockets  of  coal  are  also  found  in 
Upper,  Elizabeth,  Decatur,  Washington,  Symmes,  and  Aid  townships. 
The  Middle  Kittanning  coal  is  found  generally  from  35  to  40  feet  above 
the  Lower  Kittanning  coal,  and  from  65  to  90  feet  below  the  Upper 
Freeport.     See  Map  VI  facing  page  390. 

Perry  Township. — The  Middle  Kittanning  coal  has  good  volume 
in  the  Sheridan  District,  in  Perry  Township,  where  it  was  formerly 
mined  in  a  large  way  for  coaling  steamboats  on  the  Ohio  River  anel  for 
river  shipment.  At  present  only  small  mines  are  operated  to  supply  local 
domestic  needs,  although  large  areas  of  coal  are  yet  available.  Owing 
to  the  value  of  the  bed  in  this  district  it  will  be  traced  with  some  care. 

On  the  Hecla  property,  along  Pancake  Branch  of  Ice  Creek,  the 
Middle  Kittanning  coal  was  opened  and  worked  at  one  time,  and  is 
reported  by  Mr.  Charles  Campbell  to  be  42  inches  thick.  On  the  prop- 
erty of  Josephine  Ball  this  bed  has  been  worked  in  a  small  way.  No 
mines  are  open  at  present,  but  Mr.  Edward  Cannon  reports  it  from 
20  to  42  inches  in  thickness.  It  has  been  worked  in  a  few  places  near 
the  mouth  of  Turkey  Fork,  but  appears  thin  and  irregular.  Along 
the  lower  course  of  Little  Ice  Creek  the  Middle  Kittanning  coal  is  thin, 
and  in  places  is  represented  only  by  the  clay.  Towards  the  headwaters, 
however,  the  coal  is  present  in  force.  Just  east  of  Forestdale,  on  the 
property, of  John  Pancake,  the  following  record  was  obtained,  where 
the  coal  was  well  exposed  for  measurement:  „.        , 

^  Ft.  In. 

8hale._ _ . ..  i 

Coalf  Middle  Kittanning 3         11 

Clay... 2 

The  coal  was  opened  by  a  drift  mine  here  at  one  time,  and  is  re- 
ported to  vary  in  thickness  from  3  feet  6  inches  to  4  feet  6  inches.     South 


390  GEOIXMJy  OP  SOUTHERN  OHIO 

and  east  of  this,  on  Little  Ice  Creek,  to  where  the  bed  falls  below  drain- 
age, it  is  reported  to  be  somewhat  patchy.  Near  where  it  passes  below 
drainage,  however,  it  again  expands  to  about  the  normal  volume  for 
this  coal  in  the  Sheridan  District.  This  is  shown  by  the  record  given 
below,  which  was  taken  on  the  farm  of  G.  W.  Graham* 

Ft.         In. 

Sandstone _ 12 

Conlf  Middle  Kiltanning _ _ 3  6 

Clay... 1 

Mr.  Graham  reports  that  the  coal  in  this  locality  averages  al^out 
3  feet  6  inches  in  thickness.  East  of  this  the  Middle  Kittanning  coal 
has  .been  mined  by  stripping  on  the  property  of  Edward  Crabtree 
who  reports  the  bed  to  be  4  feet  5  inches  in  thickness.  This  member 
has  good  volume  on  Little  Ice  Creek,  where  it  passes  under  cover. 
Along  th«  Ohio  River,  north  of  the  village  of  Sheridan  on  the  land  of 
the  Sheridan  Coal  Company,  this  coal  was  mined  for  a  number  of  years, 
but  the  territory  is  not  yet  exhausted.  No  good  exposures  were  found, 
but  the  bed  is  reported  to  average  about  3  feet  6  inches  in  thickness. 
This  statement  is  borne  out  by  the  measurements  of  the  member  ob- 
tained at  mines  on  the  land  of  Charles  Chatfield,  on  the  branch  of 
Lick  Creek  north  of  Sheridan.     The  record  follows: 

Ft.         In. 

Clay 2 

CoaAf  Middle  KiUanning 3  6 

Clay . 2 

In  this  locality  the  shale  below  the  sandstone  is  stated  to  vary 
from  1  foot  6  inches  to  2  feet,  while  the  clay  above  the  coal  varies  from 
2  feet  to  2  feet  6  inches.  The  coal  bench  expands  from  3  feet  6  inches 
to  3  feet  11  inches  and  is  not  separated  by  clay  or  bony  coal  partings. 
In  this  hollow  small  wagon  mines  are  operated  for  the  local  fuel  supply. 
The  clay  above  the  coal  makes  a  rather  unsatisfactory  roof,  but  it 
may  be  held  up  by  careful  posting  and  by  driving  narrow  works.  On 
Lick  Creek,  the  Middle  Kittanning  bed  passes  below  drainage  about 
one  mile  east  of  the  flood  plain  of  the  Ohio  River.  The  bed  is  quite 
persistent  and  has  good  volume  along  this  stream.  On  the  farm  of 
Henderson  Rickman  the  following  measurements  were  obtained  in  a 
drift  mine: 

Ft.         In. 

Clay  shale 1 

Coal,  'Middle  Kittanning 3  3 

Clay 1 

In  this  locality  north  of  Lick  Creek,  the  coal  is  reported  to  aver- 
age about  3  feet  6  inches  in  thickness,  and  to  vary  from  3  feet  3  inches 
to  3  feet  11  inches,  while  south  of  the  stream,  the  bed  is  stated  to  aver- 
age 2  feet  10  inches  and  to  vary  from  2  feet  6  inches  to  3  feet  4  inches. 
There  is  quite  a  gooel  area  of  Middle  Kittanning  coal  above  drainage, 
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in  the  Sheridan  District,  that  is  undeveloped.  From  surface  indica- 
tions the  coal  appears  to  be  rather  steady  and  to  have  good  volume. 
Furthermore,  as  the  bed  is  present  in  force,  where  it  passes  below 
drainage  on  Little  Ice  and  Lick  creeks,  it  is  reasonable  to  expect  the 
coal  to  extend  with  the  same  volume  under  cover  for  at  least  a  short 
distance.  Drill  records  east  of  this  appear  to  indicate  that  it  extends 
eastward  across  the  county,  but  the  tests  are  too  scattered  to  obtain 
an  opinion  on  the  continuity  of  the  member. 

Upper  Township. — In  Upper  Township  there  are  only  small  pockets 
of  Middle  Kittanning  coal  that  have  sufficient  thickness  for  regular 
drift  mining.  In  the  greater  part  of  the  area  the  bed,  if  present  at 
all,  is  marked  only  by  a  thin  layer  of  impure  coal.  The  best  pockets 
of  coal  will  be  described. 

Near  Coalgrove,  on  the  property  of  the  Petersburg  Fire  Brick 
and  Tile  Company,  the  Middle  Kittanning  coal  is  reported  by  John 
Peters  to  be  well  developed.  The  mines  had  all  fallen  in,  so  that  the 
coal  was  not  seen.     The  section  reported  is  as  follows: 

Ft.  In. 

Clay,  good,  used  for  brick 2 

Coal,  Middle  KUianning ._ 3  2 

Clay,  good,  used  for  brick _._ 6 

The  Middle  Kittanning  coal  is  worked  at  present  in  Upper  Town- 
ship on  the  Sailor  property  on  Sugar  Creek  near  the  Ironton  road, 
where  the  section  is  as  follows: 

Coal 

Shale \  Middle  Kittanning . 

Coal 

Clay 

This  is  only  a  local  pocket  and  the  bed  thins  west  on  Storms  Creek. 
Near  the  road  on  the  divide  from  Storms  Creek  to  Lagrange  Furnace, 
the  Middle  Kittanning  coal  has  been  opened  and  mined  on  the  John 
Lane  property,  but  the  area  of  workable  coal  is  small.  The  section  is 
as  follows:  * 

Ft.  In. 

Shale 3  6 

Coal,  Middle  Kittanning 3  6 

Lawrence  Township. — North  of  the  Sailor  pocket  on  the  head- 
waters of  the  tributary  of  Storms  Creek  in  Lawrence  Township,  the 
Middle  Kittanning  has  been  opened  in  a  few  places,  where  J.  H.  Keys 
reports  the  coal  to  be  1  foot  3  inches  thick. 

Elizabeth  Township. — North  of  the  above,  it  is  generally  thin 
and  of  little  value  as  far  as  Center  Station  in  Elizabeth  Township, 
where  there  is  another  small  pocket  of  Middle  Kittanning  coal,  which 
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*r.;t>  Uf  tj^  zu.is^l  v/  f\rA*.'.:.z.  Ir.  T*-x£l«  Holktw.  J.  H.  Mc'ilton  reports 
XtA-  WAf:>  K.**jxTZs:z  ^^'^i  to  r^  3  i*^t  thick.  In  tLi*  townsLip,  st 
♦f.*-  ♦'if,/**-;  'A  thf-  (  iz.'ijij.ixxu  Hamilton  A  E^a^ton  R^way,  a  se^nion 
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f'l^'/^^t^    fha.ric 7 
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C;Ay       '    MuUiU  K'O/turt^if/g *  ..  1 
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Thi*  /'oal  h^r*'  ji*  v^-n'  irrf-pjlar.  as  it  thin<  and  thickf^iLs  erraticallT, 
a/  d  if  I  pla/-'  «•  di-apfxan*  fornpUt^-ly.  North  of  Poplar  Flats,  a  few 
^rriail  jy^/^kK?*  w^-r*'  n-fK^rt^d.  On  tlif  hf^d  of  Nigger  Crefk.  a  blossom 
2  f'  <'t  in  thi^'kn*  s#*  wa*^  h^f-n  ri'-ar  the  fcxjt  of  the  hill. 

Washiimton  Township. — The  Middle  Kittanninp  coal  in  Washington 
To'A7i>hip,  althoujrh  sr/rnr-what  thin,  has  been  minr-d  at  many  places 
in  ^\l*'  r•o^tJl^^l  part  of  the  an-a,  while  in  the  southern  part  it  is  quite 
\.\\\u  afd  oft^n  wantiij^f.  (hi  Olive  Creek  the  blossom  of  this  member 
ffOf/i  I  itftti  to  I  foot  0  infhf  .s  in  thiekn«^ss  was  noted  in  a  number  of 
\thu'(Hf  whil"  or>  Brady  Oe^^k  the  outcrop  of  the  bed  indicates  that 
jf  I*  «<r" rally  thin  and  often  replaced  by  thick  sandstones.  Xo  mines 
working  thJH  coal  wc-re  H"en  on  the  creek.  In  Spencer  Hollow  it  is 
alno  tKin  arfrj  of  ro  importance.  On  Black  Fork,  east  of  the  plant  of 
th<'  f  larnbria  Clay  Products  C'ompany,  it  has  been  mined.  The  entries 
w/  r"  fallen  ip,  Wi  the  coal  was  not  seen,  but  Henry  Watson,  who  worked 
ir»  t^Mm*  miri'H,  n  ports  the  bed  as  follows: 

Ft.  In. 

Slrnl^- 4 

(Um\,  vif'Ui'TixWy  \y(my .                                                                               \  ..           6 

Cluy                        ]^    \fiiUUe  Kittanning \  _.           6 

(:<m\,wnn\     J                                                                               I  1           8 

day,  Milir'er»iiM       _ 2 


LAWRENCE   COUNTY  393 

Near  the  head  of  Irish  Hollow,  where  it  was  also  mined,  the  foreman 
reports  the  section  as  follows:     . 

Ft.         In. 

Clay  shale - - 1 

Co&l,  Middle  Kitianning 1         10 

Clay,  containing  nodules 3 

He  also  reports  that  the  quaUty  of  the  coal  is  good,  but  that  it 
thins  down  to  6  inches  or  less  in  places.  It  has  also  been  worked  some 
for  local  use  near  the  head  of  Black  Fork,  where  the  thickness  is  prac- 
tically the  same  as  in  Irish  Hollow. 

Aid  Township. — The  Middle  Kittanning  coal  is  above  drainage 
in  the  northern  part  of  the  basin  of  Symmes  Creek.  On  Elkins  Creek, 
in  Aid  Township,  above  Oak  Ridge  Furnace,  the  coal  is  found  in  the  creek 
bed  for  a  short  distance.  Mr.  John  Waugh  reports  that  it  is  1  foot 
6  inches  thick.  On  Aaron  Creek  it  may  be  seen  above  drainage  for  a  short 
distance.  On  the  property  of  S.  D.  Griffith  it  has  been  opened  in  the 
bed  of  the  stream,  where  he  reports  it  2  feet  thick  and  of  good  quality. 
A  small  mine  was  worked  about  one-half  mile  farther  down  the  creek. 
Here  Mr.  Griffith  states  that  the  coal  on  the  outcrop  is  about  2  feet 
thick,  but  that  it  thins  to  a  few  inches  as  the  bed  is  followed  into  the  hill. 

Symmes  Township. — On  Johns  Creek,  in  Symmes  Township,  the 
Middle  Kittanning  coal  is  above  drainage  from  Sherritts  to  near  its 
headwaters,  and  it  is  found  on  the  northern  tributaries.  Buckeye,  North, 
and  Slab  forks,  well  up  their  courses.  It  has  been  opened  in  a  few 
places  on  Johns  Creek,  but  as  all  the  workings  have  fallen  the  coal 
was  not  exposed  for  measurement.  It  was  worked  some  for  local  use 
on  the  property  of  Mr.  Alfred  Keller,  near  the  head  of  the  creek.  He 
reports  the  bed  to  have  a  maximum  thickness  of  4  feet,  but  to  lie  in 
pockets  which  thin  to  a  few  inches.  A  section  in  one  of  his  mines 
is  reported  as  follows  : 

^  Pt.         In. 

Clay  and  shale _ 3 

Coal 1  ■  [    2        .. 

Parting [  Middle  Kittanning .._ i.]  ..  3 

Coal J  [    1 

Sandstone . 8 

He  reports  the  coal  to  lie  between  two  sandstones,  which,  in  places 
in  whole  or  in  part,  replace  the  coal.  Near  the  head  of  Slab  Fork 
one  foot  of  coal  was  seen  in  the  bed  of  the  creek.  ^  Farther  down  it  has 
been  opened  and  worked  in  a  small  way  for  local  use.  A  section  in 
a  mine  shows  the  following: 

Ft.         In, 

Clay ._.     ..  3 

Coal ]                                                                                      [    1  5 

Shale [  Middle  Kittanning \  ..  1 

Coal J                                                                                      [..  10 

Shale r. 1 
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The  Middle  Kittanning  coal  has  also  been  opened  and  worked 
on  the  property  of  A.  Neal,  who  reports  that  it  lies  in  pockets,  which 
vary  in  thickness  from  a  few  inches  to  31  feet.  On  North  Fork,  in 
Symmes  Township,  it  has  been  mined  in  a  small  way  for  local  use. 
On  the  property  of  W.  H.  Boggs,  along  this  stream,  a  section  was  taken 
in  a  mine  south  of  his  residence,  which  is  as  follows:  «^ 

'  Pt.  In. 

Clay,  plastic 1  6 

Clay,  siliceous ' _.  6 

Clay,  flint _.  2 

Coal .  1 

Shale 1^    Middle  KiUanning <  ._  1 

Coal ^  2 

Clay '. 2 

North  of  the  house  Mr.  Boggs  reports  the  bed  thin,  as  shown  by 
the  next  section:  ^ 

Ft.  In. 

Clay.. 2 

Coal,  Middle  KiUanning 1  3 

Clay 1 

Near  the  head  of  the  creek  it  has  been  mined  in  the  bed  of  the  stream, 
where  Oliver  Dennin  reports  about  3  feet  of  coal.  On  Buckeye  Creek  the 
bed,  only  a  few  inches  in  thickness,  was  observed  at  a  number  of  places. 
Near  the  head  of  the  creek  in  the  bed  of  the  stream  it  is  as  follows: 

Ft.  In. 

Clay 2 

Co2Ay  Middle  KiUanning 1  3 

On  these  streams  the  pockets  of  Middle  Kittanning  coal  are  small, 
and  are  of  importance  orly  for  local  domestic  use. 

In  the  Symmes  Creek  Valley  the  Middle  Kittanning  coal  is  found 
near  the  Ixd  of  the  stream  about  one  mile  north  of  Waterloo.  Here 
it  is  rtpns  rted  by  only  a  few  inches  of  coal,  which  condition  is  main- 
tained to  near  the  mouth  of  Buffalo  Creek,  where  it  thickens  locally. 
On  the  property  of  T.  H.  Neal  it  and  the  Upper  Freeport  coal  have  been 
opened.     The  section  is  as  follows: 

*^  Ft.  Im 

Slate.. ..  4 

Coal 1  [._  6 

Clay  and  clay  shale,  ^    Vjtfycr  Freeport ^     1  1 

Coal J  •    3  2 

Covered 70 

Sandy  shale 5 

Coal 

Clay 


Coal 

Bone  coal...        Middle  Kittanning. 

Clay 

Coal 

Clay 

Coal 

Clay 


3 
3 
9 
3 
6 

1 
2i 
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On  Buffalo  Creek  the  Middle  Kittanning  member,  where  found, 

is  represented  by  only  a  few  inches  of  coal.     Near  the  head  of  the 

creek,  just  east  of  Phillips  Knob,  J.  W.  Yates  reports  it  to  be  2  feet  thick. 

Near  the  head  of  the  tributary  south  of  this  it  has  been  opened,  and  is 

reported  to  be  3  feet  thick  on  the  outcrop,  but  to  thin  to  6  inches  when 

followed  into  the  hill.     On  Indian  Creek,  near  the  home  of  Thomas 

Miller,  it  has  been  worked  for  local  use.     A  section  taken  in  a  mine 

on  his  farm  is  as  follows:  Pt.      in.    - 

Shale,  with  thin  coal  bands __ 2  6 

Coal--]  [    1  7 

Clay.-?  Middle  KiUanning - i  ._  1 

Coal.  J  l-  8 

Clay  shale. 2 

Mr.  Miller  reports  that  in  the  hill  it  has  a  maximum  thickness  of 

3  feet  10  inches.     On  the  property  of  John  Rehmer,  east  of  the  above, 

it  has  been  prospected,  and  he  reports:     "In  one  opening  it  showed 

15 'inches  on  the  outcrop,  but  in  the  hill  this  thinned  rapidly,  and  soon 

disappeared    entirely.      In  another  opening,   only  a  few  rods  away, 

it  was  3  feet  thick."     On  Caulley  Creek  there  are  a  few  pockets  of  Middle 

Kittanning  coal,  which  M.  V.  Thompson  reports  to  have  a  thickness 

of  2  to  4  feet  in  places.     It  has  been  opened  and  worked  some  for  local 

use,  and  the  member  has  the  following  structure  in  a  mine  on  land  of 

Warren  Slagel,  in  Section  9:  Ft,       in. 

Clay  shale 1  2 

Co&\f  Middle  Kittanning _ 2  6 

Clay 1 

The  bed,  where  found  on  Miller  Creek  and  in  Carpenter  Hollow, 

is  thin,  and  no  mines  were  noted  in  this  locality. 

Economic  Valine 
Excepting  the  small  area  near  Sheridan  the  Middle  Kittanning 
or  No.  6  coal  in  Lawrence  County  is  of  small  importance,  as  it  is  de- 
veloped to  a  workable  thickness  in  pockets  only.  The  quantity  of 
coal  in  this  bed,  however,  if  properly  worked,  is  sufficient  to  furnish  the 
local  fuel  supply  for  many  years  in  the  central  part  of  the  county.  The 
coal  is  of  fair  quality.     An  analysis  of  a  sample  from  the  mine  of  G.  L. 

Chatfield,  Sheridan,  is  as  follows:* 

Ultimate  Proximate 

Cai:bon 64.95  Moisture - 6.64(a) 

Hydrogen 6.16  Volatile  matter 34.28 

Oxygen 14.42  Fixed  carbon 48.16 

Nitrogen.. 1.23  Ash _._ 10.92 

Sulphur 3.32 

Aah 10.92 


100.00  100.00 

Calorific  value  /  ^'^^  ^*^"«'- 

\1 1,927  B.  t.  u. 

(a)    Moisture  in  the  aiivdried  sample  from  2}  to  3  per  cent. 


»Geol.  Survey  of  Ohio,  Fourth  Series,  Bull.  9,  pp.  202-203. 
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The  quality  of  the  coal  is  excellent  for  domestic  and  steam  pur- 
poses. It  is  a  free  burning  fuel  with  a  moderate  amount  of  ash,  which 
does  not  clinker  in  the  grates.  A^  shown  by  the  sections,  the  root 
in  part  of  the  field  is  ver>'  poor,  as  it  is  either  a  soft  joints  shale,  or 
a  soft  clay,  or  a  draw  slate  bettv^een  the  coal  and  sandstone  above.  In 
some  places,  however,  the  roof  is  good  as  it  is  a  sandstone  or  a  tough 
shale.  All  the  mines  working  this  bed  at  present  are  small  and  the 
coal  is  hauled  by  wagons.  Formerly  a  few  railroad  mines  were  oper- 
ated on  Black  Fork  in  Washington  Township.  The  mines  were  elec- 
trically equipped  and  the  coal  loaded  from  a  well  built  tipple  into  the 
railroad  cars,  but  as  the  coal  is  too  thin  and  broken  for  successful  min- 
ing in  this  manner,  the  operations  were  abandoned. 

The  clay  associated  with  the  coal  in  some  parts  of  the  field  is  of 
fair  quality,  but  this,  like  the  coal,  is  uncertain  in  extent.  No  works 
of  importance  should  be  based  on  this  clay  and  coal  without  thorough 
testing  and  prospecting.     "^ 

YELLOW  KIDNEY  ORE 

Between  the  Middle  Kittanning  and  Lower  Freeport  coals  there 
occurs  in  places  in  Lawrence  Coimty  a  bastard  limestone  bed,  which 
is  often  very  ferruginous.  In  fact,  along  the  outcrop  it  is  often  an 
iron  ore  and  is  characterized  by  a  high  content  of  phosphorus,  which 
makes  it  valuable  for  some  grades  of  iron.  This  deposit  is  best  seen  in 
small  areas  in  Hamilton,  Upper,  and  Elizabeth  townships.  The  thick- 
est deposit  of  ore  noted  on  this  horizon  was  in  Mile  Hollow,  on  Osborn 
Run  on  the  property  of  the  Hanging  Rock  Iron  Company,  where  the 
follo^^ing  record  was  obtained: 

Ft.         In, 

Clay,  bluish,  plastic 3 

Ore,  Yellow  Kidnei/ 3  6 

Sandstone  and  covered _.  44 

Sandstone 20 

Coal  horizon,  Lower  Kittanning. 

The  Yellow  Kidney  is  a  calcareous,  high  phosphorus  ore  with 
sufficient  iron  to  make  it  worth  while  for  furnace  use.  As  a  general 
thing  it  is  more  than  self-fluxing,  which  adds  materially  to  its  value. 
There  are  two  benches  of  the  ore,  the  upper  one  of  which  carries  the 
largest  percentage  of  iron.  This  ore  was  used  to  a  small  extent  by  the 
charcoal  furnaces,  and  has  also  been  used  occasionally  by  the  present 
furnaces.  An  analysis  of  the  ore  furnished  by  the  Hanging  Rock 
Iron  Company  follows: 

Iron,  Fe 34.00 

Silica,  SiOt 5.85 

Alumina,  AliOs 3.66 

Lime,  CaO 10.50 

Magnesia,  MgO _ 0.38 
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Sulphur,  S 0.068 

I^hoephorus,  P _. _-  2.393 

Manganese,  Mn - 0.94 

Ignition  loss 13.60 

Hydroscopic  water 2.00 

LOWER  FREEPORT,  HATCHER,  OR  No.  6a  COAL 

Usually  the  Lower  Freeport  coal  is  found  about  40  feet  above  the 
Middle  Kittanning  coal,  and  about  the  same  distance  below  the  Upper 
Freeport.  These  intervals,  however,  vary  from  30  to  50  feet.  In 
Lawrence  County,  the  Lower  Freeport  coal  is  best  developed  in  Perry 
Township,  although  it  is  represented  in  southwestern  Fayette,  eastern 
Upper,  Lawrence,  eastern  Elizabeth,  Aid,  Symmes,  eastern  Decatur, 
and  eastern  Washington.  A  few  sections  are  given  to  show  the  struc- 
ture of  the  bed  and  to  show  the  general  character  of  the  materials  in 
the  interval  from  the  Middle  Kittanning  to  the  Upper  Freeport  coals. 
A  section  taken  in  Decatur  Township,  on  the  divide  from  Center  Sta- 
tion to  Center  Furnace,  is  as  follows:    . 

Ft.        In. 

Coal  blossom,  Z^ni^er  ^re^porL. 1 

Clay ..._ 2 

Shales,  gray _ __ : 22 

Sandstone,  nodular.. _ 2 

Shales,  arenaceous _ _ 7 

Sandstone,  medium  bedded _ _ 14 

Shales  and  covered 2 

Sandstone 1 

Co&l  hloaaonif  MidcUe  Kittanning _ 1 

North  of  Dean,  at  the  tunnel  on  the  Cincinnati,  Hamilton  &  Dayton 
Railway,  the  following  section  was  measured : 

Ft.         In. 

Cosl,  Lower  Freeport _ 1 

Clay 2 

Sandstone,  part  shaly _ _ 14 

Shale _ 10 

Coal  stain __  2 

Clay,  good ___ _._ _ 4 

Shale,  siliceous. 4  6 

Sandstone _ 1 

Clay  shale,  dark 7 

Co&ly  Middle  Kittanning. _ 1  2 

A  section  found  along  the  pike  one  mile  north  of  Waterloo,  in 
Symmes  Township,  is  as  follows: 

Ft.  In. 

Coal  blossom,  C7pper  Freeport _ 1 

Shale  and  covered _ 12 

Sandstone,  massive.. __ _ __ 5 

Shale,  arenaceous __. 13  6 

Shale,  dark,  tough _.,      i 

Ore 2 


r 
t 
I 
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Ft.         In. 

ShaJCi  soft,  gray... 4 

Coal,  Lawer  Freeport ._  6 

In  the  western  part  of  Lawrence  Township,  near  the  head  of  the 
stream  that  rises  near  Kitts  Hill,  the  Lower  and  Middle  Kittanning 
and  the  Lower  and  Upper  Freeport  coals  are  represented.  The  sec- 
tion is  as  follows: 

Ft.         In. 

Clay,  part  flint,  place  of  C/pper  Freeport  coal 2 

Shale  and  shaly  sandstone . .  44 

Coal  stain,  Lotrer  Freeport ..  6 

Clay  and  covered 5 

Sandstone,  shaly 4 

Sandstone _ _ 29 

Covered ._ 5 

Coal  blosBom,  Middle  Kittanning 3 

Sandstone _ 37 

Coal  blossom,  Lotoer  iiCt^nmn^ 1  6 

Clay 1 

In  Perry  Township,  small  quantities  of  Lower  Freeport  coal  are 
mined  to  supply  local  needs.  The  bed  here  often  has  sufficient  thick- 
ness for  regular  drift  mining,  but  the  coal  is  very  hard  and  is  difficult 
to  work.  On  Little  Ice  Creek,  north  of  Sheridan  on  the  property  of 
W.  J.  Graham,  the  bed  has  the  following  structure: 


Ft.         In. 

Shale - 3 

Coal 

Lower  Fteepcrt 


Shale 

Coal 

Clay 1 


9 
2 

2  2  , 


Under  heavy  cover  at  this  place,  the  coal  is  reported  to  be  2  feet 
9  inches  in  thickness,  and  to  be  in  one  block  without  a  parting.  On 
this  stream,  near  the  road  that  leads  to  Sheridan  this  coal  has  been 
mined  by  stripping,  and  is  reported  to  be  3  feet  in  thickness.  On  Lick 
Creek,  1^  miles  east  of  Sheridan,  the  Lower  Freeport  coal  is  mined 
by  drifting  on  the  land  of  Fred  Wineka,  where  the  following  record 
was  secured: 

Ft.         In. 

Shale _ 4 

Coal ]  [-        11 

Shale >  Lower  Freeport _. - |  -.  2 

Coal J  1    2  7 

Clay,  siliceous... _ __ —       1 

In  Fayette  Township,  the  Lower  Freeport  coal  has  furnished  a 
small  quantity  of  house  fuel.  The  productive  areas  are  small  and 
confined  to  the  southwestern  part  of  the  township.  Near  the  head 
of  Williams  Run  this  coal  is  exposed  at  places  along  the  banks  of  the 
stream,  and  is  from  1  foot  to  1  foot  6  inches  in  thickness.     On  Salliday 
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Creek,  on  the  property  of  D.  H.  Davidson,  the  bed  has  been  mined 
in  a  small  way  and  is  reported  to  be  about  4  feet  in  thickness.  East 
of  the  Kenova  bridge,  on  the  property  of  Benjamin  Davidson,  the 
Lower  Freeport  coal  is  regularly  mined  by  drifting.  The  following 
record  was  taken  well  under  cover: 

Ft.         In. 

Shale 4 

Coal,  hard,  caimel  nature. 

Coal 

Clay. - - 3 


►  Lower  Freeport {  "  ^ 


The  bed  is  somewhat  variable  in  thickness  and  in  composition. 
In  places  in  the  mine  it  is  reported  to  expand  to  3  feet  in  jthickness. 
Just  west  of  the  bridge  this  coal  has  also  been  worked  and  is  reported 
to  measure  from  2  to  4  feet. 

Economic  Value 

The  Lower  Freeport  coal  adds  but  little  to  the  mineral  resources 
of  Lawrence  County,  but  it  has  a  value,  however,  for  supplying  domestic 
needs  in  a  few  localities,  especially  in  Perry  and  Fayette  townships. 
It  is  a  hard,  dense,  oily  coal  often  approaching  a  true  cannel  coal  in 
appearance.  It  bums  with  a  long  flame  and  has  fair  heating  value. 
The  ash  and  sulphur  are  not  excessive,  but  the  former  clinkers  at  high 
temperatures.  Its  main  importance  is  for  local  use.  The  associated 
clay  is  usually  thin  and  siliceous;  hence  it  increases  the  value  of  the 
coal  but  little.  However,  the  shales  above  the  coal  in  many  places 
have  ceramic  value. 

UPPER  FREEPORT,  WATERLOO,  OR  No.  7  COAL 

Stratigraphy  and  Extent 

Usually  the  Upper  Freeport  coal  is  found  from  35  to  45  feet  above 
the  Lower  Freeport  coal,  or  from  70  to  90  feet  above  the  Middle  Kit- 
tanning  or  Sheridan  bed.  Its  position  is  below  the  Mahoning  sand- 
stone, which  is  not  persistent  in  Lawrence  County.  In  some  localities 
the  coal  lies  directly  below  this  member,  while  in  other  places  shales 
intervene  between  the  coal  and  sandstone.  In  a  few  localities  the 
sandstone  replaces  the  coal  completely.  On  the  Ohio  River  the  horizon 
of  the  Upper  Freeport  coal  passes  below  cover  east  of  North  Kenova, 
on  Little  Ice  Creek,  near  the  eastern  line  of  Perry  Township,  and  on 
l^ce  Creek,  near  the  village  of  Rock  Camp.  The  bed,  however,  is  above 
cover  on  Dog  Fork,  well  towards  its  headwaters.  North  of  this  the 
Upper  Freeport  coal  disappears  east  of  Symmes  Creek  from  Marion 
to  the  northern  boundary  of  the  county.  On  the  west,  small  outliers 
are  found  on  the  tops  of  the  hills  close  to  the  Detroit,  Toledo  &  Ironton 
Railway  from  Ironton  to  Center  Station,  and  from  there  north  the  west- 
ern boundaries  of  Decatur  and  Washington  townships  are  practically 
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the  western  boundary  of  the  outcrop  of  the  Upper  Freeport  coal.  The 
Upper  Freeport  coal  is  above  drainage  in  practically  all  of  Symmes 
and  Aid  townships,  in  southern  Fayette,  in  western  Perry  and  Lawrence, 
in  eastern  Upper,  Elizabeth,  Decatiu*,  and  Washington,  and  in  north- 
western Mason.  The  Upper  Freeport  coal  is  not  persistent,  but  is 
developed  only  in  pockets,  the  best  of  which  are  in  the  Symmes  Creek 
basin.  It  has  been  mined  for  years  for  local  use  near  Waterloo;  conse- 
quently it  is  generally  known  in  Lawrence  County  as  the  Waterloo  coal. 
The  best  of  these  pockets  that  have  been  worked  or  prospected  will  be 
given.    See  Map  VII. 

Fayette  Township. — The  horizon  of  the  Upper .  Freeport  coal  is 
marked  by  red  clays  with  a  smut  streak,  or  by  a  thin  impure  layer  of 
coal  in  places  along  Salliday  Creek  and  along  the  base  of  the  Ohio  River 
hills  near  North  Kenova,  in  Fayette  Township.  No  coal  of  value 
was  observed. 

Perry  Township. — The  Upper  Freeport  coal  expands  so  that  it 
is  mined  in  local  areas  in  Perry  Township.  The  deposits  are  somewhat 
thin,  but  the  coal  is  of  good  quality.  On  Little  Ice  Creek  the  Upper 
Freeport  coal  seldom  thickens  to  over  1  foot,  and  the  usual  measurement 
is  less  than  this.  North  of  this  stream,  on  Ice  Creek,  near  the  mouth 
of  Turkey  Fork,  the  bed  has  sufficient  volume  in  a  small  area  for  drift 
mining.     The  record  obtained  follows : 

Ft,         In. 

Sandstone 18 

Clayandshale 1        10 

Coal,  Upper  Freeport 2          1 

Covered 80 

Ck>al,  Middk  KiUanning _ 1 

On  Ice  Creek,  one  mile  west  of  Rock  Camp,  the  Upper  Freeport 
coal  has  been  opened  and  worked,  but  no  mines  were  in  operation  when 
the  locality  was  visited  in  1912.  J.  R.  Bowman  reports  that  the  bed 
varies  in  thickness  from  1  foot  6  inches  to  2  feet  6  inches,  and  in  some 
places  carries  a  bony  parting.  A  characteristic  section  reported  by 
him  is  as  follows: 

Ft.         In. 

Shale 3 

Clay  shale,  of  ten  wanting ..  6 

Coal I  [    1  6 

Bone  coal  .  »   Upper  Freeport |  .-  6 

Coal J  [-.         10 

Clay 2 

The  bone  layer  is  wanting  in  places. 

In  the  vicinity  of  Rock  Camp  the  Upper  Freeport  coal  was  worked 
for  years,  although  not  mined  at  present.  H.  S.  Brammer  reports 
that  the  coal  is  in  a  solid  block  about  2  feet  thick,  and  has  a  clay  or  shale 
between  it  and  the  overlying  sandstone.  There  is  a  considerable  area 
of  unworked  coal  in  this  vicinity. 


SCALE  or  MILES 


Upper  Freeport  or  No.  7  Co>J  in  Ui«  WAt«rIoo  ^eld  of  L&wnDoe  and  Gallu  eodnUa. 
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Lawrence  Township. — In  Lawrence  Township  the  Upper  Freeport 
coal  is  above  drainage  along  Dog  Fork,  along  the  headwaters  of  Turkey 
Fork,  and  along  the  tributarie's  of  Storms  Creek,  that  rise  in  the  western 
part  of  the  area.  The  workable  coal  is  confined  to  small  pockets,  the 
beet  of  which  will  be  considered.  The  Upper  Freeport  coal  has  been 
opened  and  worked  near  the  head  of  Turkey  Fork  just  south  of  Kitts 
Hill,  in  Lawrence  Township.    The  section  is  as  follows: 

Ft.  In. 

Clay  shale,  with  thin  coal  bands .--      5 

Coal,  Upper  Freeport 2  2 

Clay — 2 

Not  far  from  the  head  of  the  stream,  one-half  mile  north  of  Kitts 
Hill,  near  the  western  edge  of  Lawrence  Township,  where  the  Upper 
Freeport  coal  goes  under  cover,  it  has  been  benched  in  the  creek  bottom. 
Pleasant  Webb  reports  the  coal  as  follows: 

Ft,         In. 

Sandstone,  massive 10 

Clay 2         6 

Coslf  Upper  Freeport — 1  6 

On  the  next  stream  north  of  this  the  coal  has  been  worked  to  a  small 
extent,  and  near  the  head  of  the  stream  the  following  section  was  taken 
in  a  cave: 

Ft.         In. 

Shale --  4 

Coal,  bony  f ..  6 

Clay \    Upper  Freeport {  -_  4 

2  2 


Coal. 
Clay 


1 


It  has  also  been  mined  by  benching  from  the  bed  of  the  stream. 
The  Upper  Freeport  coal  is  above  drainage  for  one  and  one-half  miles 
up  Ned  Fork,  in  Perry  and  Lawrence  townships,  but  where  seen  it  is 
only  a  few  inches  in  thickness.  No  mines  have  been  opened  on  this 
creek.  On  Dog  Fork,  however,  near  the  Marion  Road,  in  Lawrence 
Township,  it  is  worked  at  present.  On  the  property  of  E.  L.  Willis 
the  following  section  was  taken: 

Ft.         In. 

Clay  or  shale,  not  regular _ 1  1 

Coal,  not  regular 

Shale... 

Coal 

Coal,  bony 

Clay 

Coal 

Clay 2 


►   Upper  Freeport * 


8 
3 
8 
4 
4 
2  8 


Where  the  11  inches  of  coal  and  shale  are  present  the  clay  and 
shale  above  thin.     The  lower  bench  of  coal  varies  from  2  feet  to  2 
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feet  8  inches  in  thickness.  Mr.  Willis  reports  that  the  bed  holds  its 
thickness  well  as  far  as  it  has  been  tested.  One-half  mile  north  of  this 
it  is  being  mined  at  the  level  of  the  Marion  road,  where  the  section  is 
as  follows: 

Ft.         In. 

Sandstone 10 

Shale 3 


Coal,  good... 


8 


SJ'S:::  >  ^p^^^«^' - I ::    I 


Coal.. 


I 


2 


Shale,  with  thin  coal  bands ..  6 

A  section  measured  in  another  entry  about  50  feet  away  gave 
the  following: 

Ft.         In. 

Sandstone. 15 

Shale,  gray 1  1 

Clay,  dark... 1  4 

Coal,  good ]  f  --  9 

Shale .-  1 

Coal,  bony...  [    Upper  Freeport _ ..<  ._  8 

Clay  shale.—  *  _.  4 

Coal J  [    2  3 

Clay 2 

On  the  property  of  George  Steele,  one-half  mile  farther  south, 
a  section  taken  in  an  entry  is  as  given  below : 

Ft.         In. 

Shaly  sandstone 10 

Clay  shale 2  6 

Coal,  bony,  not  taken  down...  1  f  _  _  8 

Clay,  good  quality |^   Upper  Freeport <     1 

Coal J  [    2  4 

Clay,  seen. c _ 2 

Mr.  Steele  reports  that  the  bed  holds  its  thickness  well  as  far  as 
prospected  under  cover. 

Upper,  Elizabeth,  and  Decatur  Townships. — The  horizon    of   the* 
Upper  Freeport  coal  is  found  in  the  eastern  parts  of  all  these  townships, 
but  the  member  is  not  represented  by  coal  in  any  considerable  thickness. 
No  deposits  that  may  be  mined  by  drifting  were  noted. 

Aid  Township. — In  local  areas  in  Aid  Township  the  Upper  Freeport 
coal  has  excellent  volume,  and  regularly  contributes  most  of  the  local 
fuel  supply.  The  best  of  the  coal  areas  are  located  on  Sharps  Creek 
near  Cherryville,  on  Symmes  Creek  near  Marion,  and  on  Elkins  Creek 
near  Oak  Ridge  Furnace.  Near  Manker  the  Upper  Freeport  coal  was 
seen  in  the  bed  of  the  creek,  and  was  represented  by  a  thin  stain  and  4 
feet  of  clay.     About  one-half  mile  north  of  here,  on  the  property  of 
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Henry  Harth,  it  is  opened,  and  near  the  outcrop  shows  2  feet  2  inches 
of  coal,  with  4  inches  of  parting. 

On  the  east  side  of  Symmes  Creek  in  Aid  Township,  one  mile  north 
of  Marion,  it  has  been  opened  and  worked  on  the  Edward  Russel  farm. 
The  banks  had  fallen,  but  Mr.  Russel  reports  the  section  as  below: 

Ft.         In. 

Sandstone 10 

Coal,  somewhat  bony ]  f   2         6 

Shale,  hard .-.  [   Upper  Freeport s     1 

Coal,  solid  block J  [40 

Clay -... 2 

The  upper  bench  is  usually  left  for  a  roof.  Near  the  bridge  over 
Symmes  Creek,  north  of  Marion,  on  the  property  of  Charles  Russel, 
the  following  section  was  taken: 

Ft.         In. 

Sandstones _ 6 

Shale,  soft,  jointed,  bad  roof . 3 

Coal,  somewhat  bony ]  !    I 

Clay  shale [   Upper  Freeport •{  .-  4 

Coal.... J  13  4 

Clay.... 1 

On  the  west  side  of  Symmes  Creek,  just  south  of  the  bridge,  the 
coal  has  been  mined  for  years.  A  section  measured  in  the  mine  of 
Calvin  Haskins  is  as  follows: 

Ft.         In. 

Shale 10 

Coal,  bony,  not  taken  down  .  ]  f ..  5 

Shale,,  with  thin  coal  bands  .- [   Upper  Freeport |  __  8 

Coal ]  [   3  2 

Clay -.      2 

Mr.  Haskins  reports  that  the  lower  bench  holds  its  thickness 
well  and  averages  about  3  feet  2  inches.  The  upper  5  inches  of  coal 
is  somewhat  bony,  so  that  it  is  left  to  form  a  roof.  The  coal  is  used  for 
local  domestic  purposes.  On  Sharps  Creek,  near  Cherryville,  there 
is  a  well  developed  pocket  of  Upper  Freeport  coal.  It  has  been  mined 
for  local  use,  but  no  mines  were  open  in  1912.  Wm.  M.  Nance  reports 
the  section  as  follows: 

Ft.         In. 

Clay  shale  and  shale 4 

Coal ]  [    2         6 

Shale ►   Upper  Freeport _ |  ..  3 

Coal J  [    3 

Clay 2 

He  also  states  that  the  coal  thins  on  going  into  the  hill.    On  Sharps 
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Creek,  the  Upper  Freeport  coal,  has  a  thickness  of  5  feet  9  inches,  all 
told,  and  its  structure  is  shown  below  :^  p^       j^ 

Sandy  shale 2 

CJoal 

Bone  coal  _ 

Coal \   Upper  Freeport < 


Clay. 
Coal. 
Clay. 


1  6 

1 
8 

..       2-5 

3  3 

1 


On  Elkins  Creek,  near  Oak  Ridge  Furnace  and  on  the  largest 
northern  tributary,  Bamett  Creek,  it  has  been  mined  in  a  small  way 
for  years.  A  section  taken  in  the  Wm.  Hoover  mine,  near  Oak  Ridge 
Furnace,  is  as  follows: 

Ft.         In- 

Sandstone _ 60 

Black  shaly  coal _.  6 

Coal,  generally  good 1  f    1  7 

Clay ___  [    Upper  Freeport _ <  ..  7 

Coal - J  .  [24 

Clay.., _.      2 

The  upper  bench  of  coal  here  is  reported  by  Mr.  Hoover  to  have 
some  bone  coal  in  it  in  places,  but  generally  it  is  good.  Up  Bamett 
Creek,  Vhere  the  bed  has  also  been  mined,  the  lower  bench  of  coal 
is  reported  to  be  3  feet  thick.  On  Symmes  Creek,  about  one  mile 
north  of  the  mouth  of  Elkins  Creek  on  the  land  of  Joseph  Howard,  a 
small  mine  has  been  worked.  Mr.  Howard  reports  the  coal  only  1 
foot  6  inches  in  thickness.  About  a  mile  southeast  of  Arabia,  on  Long 
Creek  in  Mason  Township,  where  the  Upper  Freeport  coal  goes  under 
cover,  J.  C.  Neal  reports  the  bed  as  below: 

Ft.         In. 

Sandstone 10 

Shale,  with  thin  coal  bands -  3 

CosAf  Upper  Freeport 2 

Clay 2 

On  Aaron  Creek,  in  Aid  Township,  south  of  Tipton  Knob,  the 
Upper  Freeport  coal  is  again  w^ell  developed,  and  some  small  mines 
have  been  worked  for  a  local  coal  supply.  S.  D.  Griffith  reports  the 
coal. on  his  property  as  follows: 


Ft.         In. 


Coal,  somewhat  bony 

Shale. _- }   Upper  Freeport. 

Coal. 


2 


4 
6 


Mr.  Griffith  states  that  the  lower  coal  bench  varies  from  3  to  4 
feet.  Near  the  head  of  the  stream,  south  of  Tipton  Knob,  it  has  been 
opened.  No  banks  were  being  operated  in  1912,  but  the  bed  is  reported 
to  be  from  3  to  4  feet  in  thickness.     Near  the  head  of  the  stream,  east 
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of  Tipton  Knob,  W.  M.  Herell  reports  the  lower  block  of  the  Upper 
Freeport  coal  on  his  property  to  be  4  feet  thick.  On  Symmes  Creek, 
from  Arabia  to  Waterloo,  the  coal  is  thin  where  seen,  and  no  banks 
have  been  opened. 

Symmes  Township. — Some  areas  in  which  the  Upper  Freeport 
coal  has  excellent  volume  and  purity  are  found  in  Symmes  Township. 
The  best  of  the  field  of  this  coal  in  southern  Ohio  is  near  Waterloo,  in 
Gallia  County.  The  areas  in  which  the  member  has  workable  thick- 
ness will  be  discussed.  On  Johns  Creek,  east  of  Sherritts  in  Symmes 
Township,  the  Upper  Freeport  coal  has  been  worked  for  years  on  the 
property  of  A.  T.  Pyles.  No  banks  were  being  operated  when  the 
locality  was  visited  in  1912.  Mr.  Pyles  reports  that  the  coal  is  in  only 
1  bench  here  and  will  average  3  feet  6  inches  in  thickness  with  a  maxi- 
mum of  4  feet  7  inches.     The  coal  is  of  good  quality. 

About  1  mile  west  of  Waterloo,  on  the  first  small  tributary  to 
Johns  Creek,  the  Upper  Freeport  coal  has  been  opened  and  worked 
somewhat  for  local  use.     A  section  taken  here  is  as  follows: 

Ft.         In. 

Sandstone 25 

Clay  shale,  soft 1          1 

CosAj  Upper  Freeport __ 3          2 

Clay 1 

Farther  west  on  Johns  Creek  the  blossom  of  this  coal,  only  a  few 
inches  thick,  was  observed  in  a  number  of  places,  but  no  banks  were 
found.  On  Buckeye  Fork,  the  blossom  of  the  coal  observed  in  a  num- 
ber of  places  indicates  that  the  bed  is  thin  in  this  locality,  which  is 
also  the  case  on  North  and  Slab  forks. 

The  Upper  Freeport  coal  is  well  developed  east  of  Waterloo  in 
Gallia  County,  where  it  has  been  worked  for  many  years  to  furnish 
the  local  fuel  supply  for  Waterloo  and  vicinity.  A  section  taken  in 
the  mine  of  John  Strait,  near  the  Lawrence  County  line,  is  as  follows: 

Ft.         In. 

Shale 6 

Coal,  somewhat  bony ]  f    1  3 

Clay [   Upper  Freeport \  --  9 

Coal J  [   3         6 

Clay 2 

On  the  property  of  T.  H.  Neal,  on  Symmes  Creek  near  the  mouth 
of  Buffalo,  the  Symmes  Valley  Coal  Company  drove  an  entry  through 
the  hill  in  which  the  next  section  was  measured: 

Ft.  In. 

Sandstone,  massive . 8 

Shale,  draw  slate _ _ 4 


Coal 

Clay  shale. 

Coal 

Clay 


6 
Upper  Freeport {     1  1 

3  2 


2 
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On  Buffalo  Creek,  the  Upper  Freeport  coal  is  thin  except  in  a  few 
places.     John  Rehmer  reports  it  on  his  property  as  follows: 

Ft.         In. 

Shale -., -- 2 

Drawslate .-     ._  8 

Coal 1  [-.8 

Shale [   Upper  Freeport ... <  .-  2 

Coal J  [    1  6 

Clay..-i-— -.-      1 

M.  V.  Thompson  reports  a  pocket  of  Upper  Fteeport  coal  on 
CauUey  Creek,  which  shows  on  the  outcrop  from  3  feet  to  3  feet  6 
inches  in  thickness.  At  the  head  of  the  first  southern  tributary  of 
BufiFalo  Creek,  H.  W.  Steward  states  that  the  Upper  Freeport  coal 
is  about  4  feet  thick  on  the  outcrop. 

Washington  Township. — The  Upper  Freeport  horizon  is  present 
near  the  summits  of  the  main  ridges  in  eastern  Washington  Township, 
but  it  is  marked  by  only  a  thin  stratum  of  coal,  when  marked  at  all. 
At  no  place  was  coal  of  value  found.  In  the  Cincinnati,  Hamilton  & 
Dayton  Railway  tunnel  near  Hoadley,  the  Upper  Freeport  coal  is  ex- 
posed and  it  varies  from  a  stain  to  12  inches  in  thickness. 

The  Upper  Freeport  coal  is  invariably  thin  along  its  most  western 
exposures,  but  thickens  generally  to  the  east.  The  most  western 
pocket  of  any  considerable  thickness  is  on  the  headwaters  of  the  tribu- 
tary of  Storms  Creek  northwest  of  Kitts  Hill  in  the  northwestern  corner 
of  Lawrence  Township.  Thus  the  sections  indicate  that  there  is  a 
belt  in  which  the  coal  is  somewhat  continuous  and  regular,  commencing 
south  in  the  vicinity  of  Rock  Camp  and  Kitts  Hill,  and  extending 
northward  across  Sharp  Creek  near  Cherryville,  Elkins  Creek  near 
Oak  Ridge  Furnace,  Aaron  Creek  east  of  Tipton  Knob,  Johns  Creek 
near  Sherritts,  and  striking  Symmes  Creek  in  the  Waterloo  region. 

The  sections  further  indicate  that  there  is  another  belt  from  the 
Marion  pocket  extending  northward  across  the  mouth  of  Long  Creek 
east  of  Arabia.  The  deposit  on  Buffalo  and  CauUey  creeks  seems 
to  be  a  small  outlying  pocket.  Prospecting  by  the  drill  in  this  part 
of  the  field  should  be  done  north  and  south  along  these  belts.  As 
the  bed  generally  thickens  eastward,  and  as  it  is  well  developed  where 
it  goes  under  cover  near  Marion,  Arabia,  and  east  of  Waterloo,  it  is 
reasonable  to  think  that  at  least  there  are  other  pockets  of  good  coal 
imder  heavy  cover.  If  the  thin  and  pockety  condition  of  the  bed  in 
the  western  part  of  the  field  represents  the  edge  of  the  coal  basin,  then 
the  best  of  the  field  should  be  eastward  under  heavy  cover.  The  pros- 
pects at  least  warrant  some  testing  with  the  drill. 

Economic  Value 

The  hills  in  the  Symmes  Creek  basin  are  considerably  broken  by 
slips,  which  throw  the  coal  on  the  outcrop  out  of  position,  and  which 
cause  trouble  in  driving  entries.    Breaks  were  noticed  in  several  mines. 
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The  coal  in  the  localities  where  it  is  or  has  been  worked  is  generally 
sufficiently  thick  for  ease  in  mining,  in  fact,  the  maximum  thickness 
of  this  bed  far  exceeds  that  of  any  other  coal  found  in  the  county.     Thick- . 
nesses  of  from  4  to  6  feet  for  the  entire  deposit  are  quite  common. 

The  sections  show  that  in  most  of  the  field  the  bed  is  broken  into 
several  benches  of  coal,  with  clay  or  shale  intervening.  These  partings 
increase  the  cost  of  mining  as  they  must  be  removed  from  the  mine 
or  gobbed,  and  as  they  also  decrease  the  value  of  the  coal  for  more  or 
less  of  these  materials  are  loaded  with  it.  In  many  of  the  mines  the  roof 
is  bad,  as  it  is  a  clay,  or  clay  shale,  or  a  soft  jointed  shale,  which  falls 
unless  well  posted.  In  some  of  the  mines  the  shale  between  the  coal 
and  sandstone  above  is  thin,  and  it  soon  loosens  atid  falls.  Circulating 
waters  descend  through  the  porous  sandstone  above  to  the  more  im- 
pervious shale,  which  loosens  from  the  sandstone.  In  some  localities 
the  Mahoning  sandstone  forms  the  roof,  and  it  often  extends  down 
to  the  main  bench  of  coal,  or  occasionally  replaces  the  entire  bed.  In 
some  of  the  mines  the  upper  layers  of  coal,  which  are  somewhat  bony, 
are  left,  as  they  make  a  much  better  roof  than  the  soft  shale  or  clay. 
The  floor  is  clay  or  clay  shales.  In  some  localities  this  clay  is  of  fair 
quality  and  may  be  used  for  ceramic  products.  The  floors  of  the  mines 
are  usually  irregular,  owing  to  a  change  in  the  thickness  of  the  lower 
coal  bench,  and  also  to  rolls  in  the  underlying  beds.  The  mining  con- 
ditions ar^  not  ideal  on  account  of  the  character  of  the  roof  materials, 
of  the  structure  of  the  bed,  which  is  composed  usually  of*  several  benches 
of  coal  with  partings  intervening,  of  the  uncertainty  in  the  thickness 
of  the  deposit,  and  of  the  variable  quality  of  the  coal  in  the  upper  benches. 
The  territory  should  be  thoroughly  tested  with  the  core  drill  before  any 
large  mining  operations  are  installed.  The  coal  in  the  lower  bench  is 
invariably  of  excellent  quality,  while  that  in  the  next  bench  is  usually 
of  a  much  inferior  grade,,  owing  to  its  bony  nature  and  high  ash  content. 
The  thin  upper  benches,  where  present,  are  good  block  coals.  The 
marketable  coal  is  found  in  the  lower  and  upper  benches.  Where  a 
plant  is  mining  coal  for  its  own  use  the  fuel  from  the  entire  deposit 
may  be  utilized  successfully.  The  quality  of  the  coal,  and  the  section 
from  which  the  sample  was  taken,  is  given  in  the  following:^ 

Sample  and  section  from  Cooper's  mine,  section  24  or  25,  Symmes  Township 
Lawrence  County.  Sample  was  taken  from  lower  bench  only.  Good  sample.  Taken 
by  E.  E.  Somermeier,  in  August,  1901. 

Section  of  coal 

Clay  and  shale.                                                                                          Ft.  In. 

Coal,  upper  bench.  _ _ _ 1  3 

Clay.. 1... 5 

Coal _.  3 

Shale . 7 

Coal,  lower  bench _ _ 4 

^Geol.  Surv.  of  Ohio,  Fourth  Series,  Bull.  9,  p.  250. 
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Chemical  analysis  and  calorific  value 

UUimale  Proximate 

Carbon __   67.09  Moisture 7.13 

Hydrogen 5.33  VolatUe  matter 33.65 

Oxygen 16.08  Fixed  carbon 50.31 

Nitrogen 1.28  Aah 8.91 

Sulphur 1.31 

Ash 8.91 


^  ,    .«       ,      /     6,716  calories. 
Calorific  value  |   ^^^  ^  ^  ^ 


Sample  and  section  of  mine  of  G.  W.  Peach,  section  23,  Symmes  Township, 
Lawrence  County.  Sample  includes  both  benches.  Sampled  by  E.  E.  Somermeier, 
in  August,  1901.^ 

Section  of  coal 

Ft.         In. 

Coal,  upper  bench 5 

aay .: 1  2 

Coal,  lower  bench _ _- ^    3  9 

Chemical  analysis  and  calorific  value 

Ultimate  Proximate 

Carbon 66.88  Moisture... 8.77 

Hydrogen 5.32  Volatile  matter 31.70 

Oxygen 17.08  Fixed  carbon 50.82 

Nitrogen 1.26  Ash 8.71 

Sulphur..^ 76 

Ash 8.71 

^  ,    .£       ,      /     6,585  calories. 
Calorific  value  |   ^^  g^  3  ^  ^ 

Sample  and  section  of  mine  of  William  Sneed,  section  26  or  27,  Syzomes  Town- 
ship, Lawrence  County.  One  bench  only  sampled,  that  being  the  only  part  mined. 
Fjresh  face  of  coal.    Sampled  by  E.  E.  Somermeier,  in  August,  1901.' 

Section  of  coal 
Shale.  Ft.       In. 

CoaL.^, ^ 3  2 

Clay. 

Chemical  analysis  and  calorific  value 

UUimale  Proximate 

Carbon 64.90  Moisture 8.38 

Hydrogen 5.18  Volatile  matter 31.45 

Oxygen 16.72  Fixed  carbon 50.08 

Nitrogen 1.27  Ash 10.09 

Sulphur 1.84 

Ash 10.09 


^  ,    .^       ,      /     6,497  calones. 
Calorific  value  <    ..antr^  * 

\    11,695  B.  t.  u. 


Sample  and  section  of  Walter  Rose  Mine,  section  21,  Aid  Township,  Lawrence 


>GeoL  Surv.  of  Ohio,  Fourth  Series,  Bull  9,  p.  251.        *Ihidy  p.  253. 
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County.    Good  sample  of  lower  benoh,  the  upper  bench  not  mined.    Sample  cut  by 
Fl  E.  Somermeier,  in  August,  1901.^ 

Section  of  coal 

Ft,         In. 

Coal,  upper  bench 1  4 

Clay 7 

Coal,  lower  bench 2  6 

Chemical  analysis  and  calorific  value 

Ultimate  Proximate 

Carbon 63.03  Moisture 7.85 

Hydrogen 5.09  Volatile  matter 32.90 

03^gen 15.79  Fixed  carbon 47.07 

Nitrogen 1.25  Ash 12.18 

Sulphur 2.66 

Ash 12.18 

r^  1    -n       1      /     6,305  calories. 
Calorific  value  <    ./o^mii  * 

[    11,349  B.  t.  u. 

Sample  and  section  of  Haskin's  mine  section  36,  Aid  Township,  Lawrence  County. 
Sample  taken  from  lower  bench  only,  the  upper  bench  not  mined.  Sampled  by  E.  E. 
Somermeier  in  August,   1901.' 

Section  of  coal 

Ft.         In. 

Coal,  upper  bench,  not  mined 1 

Shale,  very  hard 1 

Coal,  lower  bench 3  2 

Fire  clay. 

Chemical  analysis  and  calorific  value 

Ultimate  Proximate 

Carbon _ 66.94               Moisture 8.37 

Hydrogen __  5.21               Volatile  matter 31.80 

Oxygen.. 17.02               Fixed  carbon 51.60 

Nitrogen 1.31               Ash 8.23 

Sulphur 1.29 


Ash-. 8.23 

Calorific  value 


{ 


6,596  calories. 
11,873  B.  t.  u. 


Sample  and  section  of  mine  of  Thomas  Bennett,  section  35,  Aid  Township, 
Lawrence  County.  Both  benches  included  in  the  sample.  Sampled  by  E.  E.  Som- 
ermeier, in  August,  1901." 

Section  of  coal 
Shale.  .  Ft.       In. 

Coal,  upper  bench 1 

Shale _.. 1} 

Coal,  lower  bench _ _ _ 3 

Fire  clay. 


»Geol.  Surv.  of  Ohio,  Fourth  Series,  Bull.  9,  pp.  253-4. 
'Ihid,  p.  254. 
»/Wrf,  pp.  255-6. 
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UUimaU  - 

Carbon 65.20 

Hydrogen 5.10 

Oxygen 16.21 

Nitrogen 1.28 

Sulphur .93 

Ash 11.28 

Calorific  value 


Chemical  analysis  and  calorific  value 

Proximate 


Moisture 

Volatile  matter. 
Fixed  carbon. -- 
Ash 


8.45 
31.25 
49.02 
11.28 


6,405  calories. 
11,529  B.  t.  u. 


Township, 
Sampled 


Iiu 
2 
7 
2 


Proximate 

Moisture 

Volatile  matter 

-.      7.20 
.-    32.25 

Fixed  carbon 

..    49.88 

Ash 

--    10.67 

6,556  calories. 
11,801  B.  t.  u. 

Sample  and  section  of  mine  of  Frank  Kitts,  section  16,  Lawrence 
Lawrence  County.  Lower  bench  only  sampled,  the  upper  one  not  worked, 
by  E,  E.  Somermeier,  in  August,  1901.* 

Section  of  coal 
Sandstone  and  shale.       x  Ft. 

Coal,  upper  bench,  not  mined _ 1 

Clay , .. 

Coal,  lower  bench _ 2 

Fire  clay. 

Chemical  analysis  and  calorific  value 

Ultimate 

Carbon _ 65.03 

hydrogen 5.03 

Oxygen 15.69 

Nitrogen _.  1.25 

Sulphur 2.33 

Ash 10.67 

Calorific  value 

The  average  of  the  above  seven  analyses  is  as  follows: 

Ultimate  Proximate 

Carbon 65.58 

Hydrogen 5.18 

Oxygen __.  16.37 

Nitrogen _ _,  1.27 

Sulphur 1.59 

Ash_. _- 10.01 

Calorific  value 


The  average  calorific  value,  6,523  calories,  or  11,741  B.  t.  u.,  of 
the  Upper  Freeport  coal  in  Lawrence  County  is  somewhat  low,  thus 
giving  it  a  rather  poor  rating  if  sold  on  the  heat  unit  basis  in  competition 
with  the  Pocahontas  coal  of  West  Virginia.  It  is  only  a  medium  free- 
burning  coal,  and  has  a  short  flame.  The  ash,  which  is  about  on  the 
average  with  other  Ohio  coals,  does  not  clinker,  but  goes  to  a  light 
powder.     It  is  a  tender  fuel  and  would  not  ship  well,  as  the  lumps  break 


Moisture 

Volatile  matter 

8.02 

32.14 

Fixed  carbon 

49.83 

Ash 

10.01 

6,523  calories. 
11,741  B.  t.  u. 

»Geol.  Surv.  of  Ohio,  Fourth  Series,  Bull.  9,  p.  256. 
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easily  in  handling.  The  coal  has  a  good  bright  luster,  and  that  in  the 
lower  benA  is  usually  quite  free  from  pyrite.  The  average  sulphur, 
1.59  per  cent,  is  lower  than  for  any  other  bed  in  the  county.  It  is  a 
coking  coal,  but  has  not  been  used  for  this  purpose  in  Ohio,  although 
it  is  coked  in  western  Pennsylvania,  and  produces  a  fair  product. 

The  average  sulphur  content  of  the  seven  samples  of  the  Upper 
Freeport  coal  in  Lawrence  County  is  1.59  per  cent,  of  which  about 
one-half  is  lost  during  the  process  of  coking.  This  will  put  the  sulphur 
within  the  limit  of  cokes  now  used,  but  it  will  still  be  above  the  standard, 
which  is  1.00  per  cent.  The  average  ash  is  10.01  per  cent,  which  is 
high  for  a  coking  coal.  In  the  retort  oven  the  yield  of  coke  will  be  about 
as  followa: 

Composition  Parts  Composition 

of  coa)  to  coke  of  coke 

Moisture 8.02               ...  .•..— 

Volatile  matter 32. 14  1.00  1.65 

Fixed  carbon..! 49.83  49.83  81.90 

Ash-_ :. 10.01  10.01  16.45 

100.00  60.84  100.00 

Sulphur 1.59  .80  1.31 

During  coking  part  of  the  heavy  gaseous  compounds  are  broken 
up  with  deposition  of  carbon,  the  latter  amounting  to  about  1  per  cent. 
The  ash  and  sulphur,  both  of  jvhich  can  be  considerably  lowered  by 
proper  care  in  mining  and  washing,  are  too  high  for  marketable  coke. 
The  average  of  the  three  samples  from  Cooper,  Peach  and  Haskin's 
mines  is  as  given  below: 

Composition  Parts  Composition 

of  coal  to  coke  of  coke 

Moisture _ 8.09                 

Volatile  matter 32.38  1.00  1.65 

Fixed  carbon 50.91  50.91  84.11 

Ash 8.62  8.62  14.24 

Sulphur--. 1.12  .56  .93 

This  sulphur,  .93  per  cent,  is  within  the  limit,  but  the  ash  is  still 
high.  A  mixture  of  the  Upper  Freeport  coal  with  Pocahontas  would 
increase  the  yield  considerably,  and  lower  the  sulphur  and  ash  content. 
The  analysis  of  Pocahontas  coal  averages  about  as  follows:^ 

Moisture 1.16 

Volatile  matter 20.76 

Fixed  carbon.- _ 74.90 

Ash.. 3.18 

Sulphur .61 

»U.  S.  Bureau  of  Mines.  Bull.  1,  pp.  25-26. 
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In  the  retort  oven  the  yield  from  Upper  Freeport  coal  for  the 
average  of  the  three  samples  given  would  be  approximately  as  follows: 

Coke _  60.53  percent. 

Tar 11  gallons  per  ton  coal. 

Ammonium  sulphate 24  pounds  per  ton  coal. 

Total  gas , 8,000  cubic  feet  per  ton  coal. 

The  yield  in  the  retort  oven  from  Pocahontas  coal  is  given  by 

Porter  and  Ovitz  as  follows: 

Coke _• _-     79.1  per  cent 

Tar 7.2  per   cent,  which  equal 

14.4  gallons  per  ton 

coal. 

Ammonium  sulphate _ 12.9  pounds  per  ton  coal. 

Total  gas _ 9,700  cubic  feet  per  ton  coal. 


About  one-half  the  sulphur  content  of  the 
and  about  55  per  cent  of  the  total  gas  is  used 

A  mixtiure  of  equal  parts  of  Upper  Freeport 
would  yield  in  the  retort  oven  as  follows: 


coal  is  lost  in  coking 
in  the  ovens  for  fuel, 
and  Pocahontas  coals 


Kind  of  coal. 


• 
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Upper  Freeport. 
Pocahontas 


One-half  of  above  sum 


60.53 
79.10 


69.815 


.56 
.305 


.4325 


8.62 
3.18 


5.90 


11.0 
14.4 


12.7 


24.00 
12.90 


18.45 


8,000 
9,700 


8,850 


3,600 
4,365 


3,983 


uses. 


The  composition  of  the  coke  is  as  follows: 

Carbon 91.55  per  cent 

Ash _ 8.45  per  cent 

100.00  per  cent 
Sulphur- 62  per  cent 

This  gives  a  coke  well  within  the  limits  demanded  for  metallurgical 

CONEMAUGH  FORMATION  *> 


The  Conemaugh  formation,  formerly  known  as  the  Lower  Barren 
Coal  Measures,  includes  the  rocks  in  the  interval  from  the  Upper  Free- 
port  to  the  Pittsburgh  coal.  These  rocks  are  mainly  massive  sand- 
stones, highly  ferruginous  and  calcareous  shales  and  clays,  and  occa- 
sional thin  limestones  and  coals.  The  limestones  are  variable  in  com- 
position and  uncertain  in  extent,  as  they  are  often  replaced  bj'  other 
ocks.  With  the  exception  of  the  Wilgus  coal,  which  is  quite  per- 
^tent  and  of  local  importance,  the  beds  in  Lawrence  County  are  thin 
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and  of  little  value.  The  western  boundary  of  the  Conemaugh  forma- 
tion is  marked  by  the  limit  of  the  Upper  Freeport  coal,  which  in  a 
general  way  is  the  Detroit,  Toledo  &  Ironton  Railway  from  Ironton 
to  Center  Station,  thence  westward  to  the  western  part  of  Decatur  and 
Elizabeth  townships.  Along  this  boundary  the  Conemaugh  rocks 
cap  only  the  highest  hills,  but  eastward  the  dip  is  such  that  the  Mahon- 
ing sandstone,  which  is  the  lowest  member  of  the  Conemaugh,  is  just 
above  drainage  on  Ice  Creek  near  Rock  Camp,  on  Dog  Fork,  and  on 
Symmes  Creek  from  Marion  north  of  the  Lawrence-Gallia  county 
line.  In  the  eastern  part  of  the  county  the  Monongahela  formation 
appears  and  caps  the  hills  and  ridges. 

The  Conemaugh  formation  is  characterized  by  the  shales  and 
clays  which  are  highly  colored,  owing  to  the  impregnation  of  iron 
oxides,  and  which  are  rich  in  lime  that  occurs  both  in  the  highly  dis- 
seminated and  nodular  forms.  The  phosphoric  acid  content  is  also 
far  above  that  ordinarily  found  in  clays  or  shales. 

General  Section  in  Lawrence  County^ 

Conemaugh  formation.  Ft.       In. 

26.    Clay,  with  a  little  nodular  limestone _ __ 3 

25.    Shale,  sandy,  and  thin-bedded  sandstone. .  - _  37 

24.     Sandstone,  Cotmelhinllef  coarse-grained,  massive 30 

23.     Coal  streak. 

22.     Shale 18 

21.    Sandstone,  shaly  to  massive 20 

20.     Clay  shale,  red _ 20 

19.    Limestone,  nodular 1 

18,    Shale,  sandy _ 8 

1:7.    Sandstone... _ 30 

16.    Shale _ 12 

15.    Clay  shale,  red,  having  nodules  of  limestone  and  hematite. 

Replaced  by  shaly  sandstone  in  some  localities 36 

14.     Limestone,  Portersnllef  impure,  f ossilif erous - -.          8 

13.    Coal,  Anderson,  thin. 

12.     Clay  shale 37 

11.     Limestone,  Cambridget  f ossilif  erous,  missing  in  some  localities  2 

10.    Shale,  carbonaceous _ 2 

9.     Coal,  Wilgu8 2 

8.     Clay,  shale 17 

Limestone,  impure,  f ossilif  erous,  cherty 

in  many  places __ 2 

Shale 14 

Limestone,  impure,  f ossilif  erous.    Fre- 
quently missing 1          6 

6.    Shale,  sandy,  and  flaggy  sandstone 23 

5.     Coal,  MasoHf  thin. 

4.     Clay,  pale  red 8 

3.     Sandstone,  shaly 15 

2.     Coal,  MahoninQf  thin. 

1.     Sandstone,  Mahoning *. 24 

Upper  Freeport  or  "Waterloo"  coal.     Top  member  of  Allegheny  formation. 

«Geol.  Survey  of  Ohio,  Bull.  17,  p.  63. 
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BRUSH  CREEK  LIMESTONE 

Stratigraphy  and  Extent 

This  limestone,  when  present,  is  found  usually  from  80  to  90  feet 
above  the  Upper  Freeport  coal,  and  from  20  to  30  feet  below  the  Cam- 
bridge limestone.  In  parts  of  Gallia  County,  where  characteristically 
developed,  there  are  two  beds  of  this  member,  which  are  separated 
by  15  to  20  feet  of  shale.  As  the  Brush  Creek  limestone  extends  south- 
ward into  Lawrence  County,  the  separate  limestone  beds  become  less 
distinct,  and  the  whole  interval  in  places  is  taken  by  thin  layers  of 
flinty  limestone  interbedded  with  shales.  The  member  is  best  repre- 
sented in  Symmes,  Aid,  Mason,  and  Lawrence  townships,  but  it  is  also 
found  in  local  areas  in  Decatur,  Elizabeth,  Perry,  and  Windsor.  Some 
of  the  best  developed  exposures  noted  will  be  described  in  the  next  few 
pages. 

South  of  Aaron  Creek  in  Aid  Township,  the  Brush  Creek  lime- 
stone is  usually  wanting,  as  it  is  replaced  by  a  heavy  sandstone.  In 
the  bed  of  Ice  Creek,  near  Andis  in  Lawrence  Township,  it  is  repre- 
sented by  about  2  feet  of  flinty  limestone;  while  tjhin  siliceous  layers 
were  noted  on  the  outcrop  in  a  few  other  adjacent  localities.  On  the 
ridge  south  of  the  head  of  Aaron  Creek  in  Aid  Township,  a  few  feet 
of  Brush  Creek  limestone  are  found,  while  on  the  ridge  between  Aaron 
and  Johns  creeks,  the  limestone  is  well  developed  and  persistent. 
Near  Tipton's  Knob  a  section  taken  is  as  follows: 


Limestone,  Cambridffe -— — 2 

Sh&les  and  covered _     23 

Limestone  __ 
Parting. 
Limestone. . 

Shale 

Limestone.. 

Shale 

Limestone.  _ 
Parting. 
Limestone. . 
Parting. 
Limestone.. 

Shale 

Limestone.. 

Shale 

Limestone.. 

Parting. 

Limestone.. 

Shale 

Limestone..  J 


Ia» 


Brush  Creek. 


6 
1 

8 

I 

11 


1 
1 
1 


6 
3 
6 
2 
5 

5 
3 
4 


East  of  Tipton  Knob  in  Aid  Township,  the  Brush  Creek  limestone 
thins,  and  on  the  hills  near  Symmes  Creek,  it  is  wanting  or  represented 
by  a  foot  or  two  of  siliceous  limestone.     West  of  Tipton  Knob,  it  is 
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well  developed  on  the  ridge  between  Aaron  and  Johns  creeks  to  their 
heads,  and  then  in  eastern  Elizabeth  and  Decatur  townships  on  the 
ridge  between  these  streams  and  Storms  and  Cannons  creeks.  East 
of  Arabia  in  Mason  Township  on  Buck  Creek,  the  deposit  is  again 
quite  thick.  A  section  was  taken  along  the  road  that  goes  from  Buck 
Creek  to  Pigeon  Creek,  and  it  shows  the  structure  of  the  Brush  Creek 
limestone  as  follows: 

Ft.         In. 

Limestone,  flinty _ 10 

Shale _ _,  1 

Limestone,  flinty 4 

•    Parting. 

LimestonCi  flinty _-  8 

Shale - 2 

Limestone,  flinty _ _ 4 

Shale- -_ -.  6 

Limestone,  flinty _ _ 6 

Shale 4 

Limestone,  flinty __  4 

Shale ..  6 

Limestone,  6  thin  layers .' 2  10 

Shale,  greenish  tint - _ _ __  9 

Limestone _ -     __  3 

Shale,  greenish  tint _.  5 

Limestone 2  6 

Shale  with  nodular  limestone . 1  2 

Greenish  shale  with  3  thin  nodular  layers  of  limestone. 1  3 

Shale,  blue _ 1 

On  Johns  Creek,  on  the  knob  west  of  Sherritts  in  Symmes  Town- 
ship, the  stone  has  been  quarried  for  road  use.  A  section  taken  in 
the  quarry  is  as  follows: 

Soil.  Ft,  In. 

Limestone. _ _ _ ^_      2 

Shale -__ ._ ^._ 1 

Limestone 1 

Shale _ .,  1       ' 

Limestone ..  11 

Shale 4 

Limestone _  6 

Shale _.     __  5 

Limestone __  4 

Shale ._  2 

Limestone,  flinty,  with  thin  irregular  mud  planes ._       3  2 

In  Symmes  Township,  on  the  ridge  between  Johns  and  Buffalo 
creeks  north  of  Sherritts,  the  Brush  Creek  limestone  is  heavy,  but  it 
thins  eastward  towards  Symmes  Creek,  where  it  is  only  from  1  to  5 
feet  in  thickness.  In  the  region  around  Stewart  Knob  it  is  also  thin  or 
wanting,  but  on  the  ridge  in  Decatur  Township,  east  of  the  tunnel  on 
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the  Cincinnati,  Hamilton  &  Dayton  Railway  north  of  Dean,  it  is  again 
well  developed,  and  the  bed  at  one  exposure  measured  8  feet  in  thick- 
ness. On  the  highest  knobs  on  the  ridge  westward  from  the  tunnel 
to  Poplar  Flats,  the  member  is  exposed  and  at  the  latter  place  this 
deposit,  the  most  western  noted  in  Lawrence  County,  where  it  caps 
the  highest  point,  is  several  feet  in  thickness. 

Near  the  top  of  the  divide  from  Slab  Fork  to  Pine  Creek  in  De- 
catur Township,  6  feet  of  flinty  Brush  Cre^k  limestone  are  exposed  in 
the  road.  It  is  also  found  on  the  ridge  at  the  head  of  North  and  Buck- 
eye forks  along  the  Symmes-Decatur  township  line,  where  it  is  several 
feet  in  thickness.  There  are  a  few  feet  of  Brush  Creek  limestone  on 
Phillips  Knob,  but  on  the  ridge  north  of  this,  it  thins  down  to  a  foot 
or  two  or  is  wanting.  The  member  was  not  seen  in  any  considerable 
thickness  in  Symmes  Township  north  of  Buffalo  Creek. 

Economic  Value 

The  Brush  Creek  limestone  is  of  little  importance  economically, 
as  it  is  very  siliceous  and  in  many  cases  practically  flint.  It  is  far  too 
impure  for  metallurgical  use  oFland  dressing  and  about  all  the  value 
it  has  is  for  building  roads  in  the  localities  in  which  it  occurs.  For  this 
purpose  the  quality  of  the  limestone  is  considered  much  inferior  to 
either  the  Cambridge  or  the  Ferriferous.  Owing  to  its  brittle  flinty 
nature  it  is  lacking  in  toughness,  which  is  required  in  materials  sub- 
jected to  abrasive  strains.  It  is  used  to  good  advantage  in  road  build- 
ing for  the  foundation,  where  a  better  grade  of  stone  is  added  for  the 
facing. 

Wilgus  Coal  and  Cambridge  Limestone 

The  next  members  of  importance  are  the  Wilgus  coal  and  the  Cam- 
bridge limestone,  which  have  only  a  local  value,  the  coal  for  domestic 
use  and  the  limestone  for  road  purposes.  Both  are  quite  persistent, 
but  usually  thin.  They  are  best  developed  near  Wilgus,  in  Mason 
Township,  near  Arabia  in  Aid,  and  on  the  ridge  north  of  Sherritts  in 
Symmes.  These  beds  are  found  with  less  volume,  or  with  less  areal 
extent,  also  in  Decatur,  Washington,  Elizabeth,  Lawrence,  Perry, 
Fayette,  Windsor,  and  Union  townships.  The  Wilgus  coal  lies  either 
directly  or  only  a  few  feet  below  the  Cambridge  limestone,  the  position 
of  which  is  about  20  feet  above  the  Brush  Creek  limestone  and  about 
80  feet  below  the  Ames,  although  the  latter  is  seldom  present  in 
Lawrence  County.  These  members  will  be  hurriedly  traced  across 
the  countv,  and  their  relations  to  each  other  and  to  various  members 
vnll  be  shown  by  sections  taken  along  the  line  of  outcrop. 

Fayette  Township. — The  Wilgus  coal  is  marked  in  local  areas  in 
Fayette  TowTiship  by  a  stratum  of  more  or  less  impure  coal,  overlaid 
usually  by  shale  and  sandstone,  while  the  Cambridge  limestone  is  found 
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only  in  isolated  areas,  and  is  seldom  over  2  feet  in  thickness.  On  the 
ridge  north  of  Salliday  Creek,  on  the  property  of  Samuel  Stanley,  the 
Wilgus  coal  has  the  following  structure : 


In. 
1 


Shale 

Coal,  bony 

Coal,  shaly ^  Wilgu8^. _ •(  -_         H 

Coal,  good J  (1  6 

Clay,  siliceous _ 1 

On  the  Ohio  River  hills,  near  the  mouth  of  Salliday  Creek,  on  the 
land  of  J.  B.  McKee,  the  Wilgus  coal  is  present,  but  the  .Cambridge 
limestone  is  replaced  by  a  thick  sandstone.     The  section  secured  follows: 

Ft.         In. 

Sandstone 20 

9°'^-  «^ \  WOffua (  --        10 

Coal,  bony J  I    3 

Perry  Township. — The  Wilgus '  coal  is  quite  steady  in  eastern 
Perry  Township,  but  it  is  usually  shaly;  hence  it  is  of  small  value.  The 
Cambridge  limestone  was  only  occasionally  observed,  for  in  most  of 
the  area  its  place  is  taken  by  a  massive  sandstone.  On  the  Ohio  River 
hills,  south  of  Lick  Creek,  the  Wilgus  coal  has  been  prospected  on  the 
property  of  William  Talbot  by  a  short  entry,  where  the  measurements 
given  below  were  taken : 

VU         In. 

Shale- _-      7 

Coal,  good ]  /    1         __ 

Shale ...  [   Wilffua |  ..  1 

Coal,  hard,  bony J  [24 

Sandstone _ 20 

North  of  this  the  blossom  of  the  Wilgus  coal  was  noted  at  a  number 
of  places,  but  everywhere  it  was  shaly  in  character.  The  structure 
reported  is  from  1  foot  to  1  foot  6  inches  of  good  coal,  underlaid  by 
2  or  3  feet  of  bony  coal.  At  some  exposures  from  1  to  2  feet  of  siliceous 
Cambridge  limestone  are  found  about  10  feet  above  the  coal.  South 
of  Rock  Camp  the  limestone  was  seen  on  several  hills  about  120  feet 
above  the  horizon  of  the  Upper  Freeport  coal. 

Union  Township. — The  Cambridge  limestone,  from  1  to  2  feet  in 
thickness,  and  the  underlying  Wilgus  coal,  from  1  to  3  feet,  are  found 
along  the  Symmes  Creek  Valley,  in  the  western  part  of  Union  Township, 
They  disappear  below  cover  about  one  mile  from  the  mouth  of  Symmes 
Creek,  and  the  coal  is  mined  in  a  small  way  at  a  few  places.  No  sections 
were  obtained. 

Lawrence  Township. — Both  the  Wilgus  coal  and  the  Cambridge 
limestone  are  fairly  constant  in  Lawrence  Township,  where  the  coal  is 
mined  some  for  domestic  use,  and  where  the  limestone  is  quarried  for 
road  building.     They  extend  across  practically  the  whole  of  the  township, 

14— G.  B.  20. 
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but  neither  has  any  considerable  value.     On  the  property  of  W.  J. 
Dilley,  at  Andis,  the  section  taken  in  a  small  coal  mine  is  as  follows: 

Ft.  In. 

Limestone,  Cambridge 1  6 

Coal,  Wilgus 1  6 

Clay 2 

At  the  head  of  Dog  Fork  the  section  reported  by  Frank  Townsend 
is  as  given  below: 

Ft.         In. 

Limestone,  Cambridge 4 

Coal,  Wilgus '. 1 

Windsor  Township. — The  Wilgus  coal  and  Cambridge  limestone 
are  present  along  the  Symmes  Creek  Valley,  in  the  western  part  of  Wind- 
sor Township.  The  limestone  has  been  utilized  for  road  making, 
while  the  coal  has  contributed  a  small  quantity  of  house  fuel.  At 
Millville,  in  Windsor  Township,  on  the  property  of  William  Holschuh, 
the  limestone  has  been  quarried  for  road  use.  The  coal  was  not  seen, 
but  was  reported  present  by  Mr.  Holschuh.     The  ssection  is  as  follows: 

Ft.         In. 

Limestone,  Cambridge _ _- 3 

Coal,  Wilgu8 _ 1  6 

On  Symmes  Creek,  between  Millville  and  Marion,  the  limestone 
and  coal  were  seen  in  several  places,  but  both  were  thin. 

Aid  Township. — In  their  extension  northward  from  Lawrence 
Township  into  Aid  both  the  Wilgus  coal  and  the  Cambridge  limestone 
increase  in  thickness  and  in  purity.  The  Cambridge  bed  furnishes 
most  of  the  limestone  used  for  road  work,  while  the  Wilgus  member, 
near  Arabia,  reaches  its  maximum  thickness  in  southern  Ohio,  and  con- 
tributes a  good  part  of  the  local  fuel.  North  of  Marion,  on  the  pro- 
perty of  Edward  Russel,  the  Wilgus  coal  has  been  mined  by  drifting, 
and  is  reported  to  have  the  following  measurements: 

Ft.         In. 

Limestone,  Cambridge 4 

Coal,  Wilgus 2  6 

In  this  locality  the  Cambridge  limestone  is  stated  to  vary  from  3 
to  6  feet  in  thickness,  and  the  Wilgus  member  in  places  to  expand  to 
3  feet.  On  the  land  of  Charles  Russel  the  coal  has  also  been  mined, 
and  is  reported  to  average  about  2  feet  in  thickness.  On  the  ridge 
south  of  Sharps  Creek  the  Wilgus  coal  and  Cambridge  limestone  are 
reported  by  William  M.  Nance  to  have  on  the  average  the  following 
measurements: 

Ft.         In. 

Limestone,  Cambridge 3-5 

Coal 1      6-8 
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At  the  head  of  Sharps  Creek  a  section  on  the  outcrop  in  the  road 
shows  as  follows:  p^       ^^' 

Limestone,  Cambridge 3  6 

Coal,  Wilgua 1  3 

Clay 2 

On  the  ridge  between  Sharps  and  Elkins  creeks  both  coal  and  lime- 
stone are  thin  near  the  heads  of  the  streams,  but  thicker  eastward  to- 
wards Symmes  Creek.  On  the  ridge  south  of  the  head  of  Elkins  Creek 
a  section  obtained  is  as  follows: 

Ft.  IlL 

Limestone,  Cambridge 2 

Coal,  Wilgu8 -      1 

On  the  eastern  part  of  the  ridge  Samuel  Leffingwell  opened  a 
mine  on  his  property,  and  reports  the  coal  as  follows: 

Ft.         In. 

Limestone,  Cambridge 6 

Coal,  Wilgus 3 

On  the  knob  south  of  Arabia  in  Aid  Township,  the  Wilgus  coal 
has  been  mined  for  years  for  local  use,  and  the  section  taken  under 
heavy  cover  is  as  follows: 

Ft.         In. 

Limestone,  Cambridge _ _ _ 6 

Coal,  Wilgus 3  3 

Clay.... 1 

In  Aid  Township,  on  the  ridge  between  Elkins  and  Aaron  creeks, 
both  the  limestone  and  coal  were  noted  on  the^  outcrop  in  a  number 
of  places.  The  limestone  is  from  2  to  5  feet  in  thickness,  and  the  coal 
is  reported  by  J.  L.  Ferrell  to  run  generally  from  20  to  22  inches.  About 
one  and  one-half  miles  northwest  of  Arabia,  on  the  property  of  A.  N. 
Justice,  the  coal  has  been  mined  in  a  small  way  for  45  years.  The 
section  taken  in  a  mine  is  as  follows: 

Ft.         In. 

Limestone,  Cambridge 6 

Coal,  Wilgus _ 3  4 

The  coal  has  been  opened  in  a  number  of  places  near  Tipton  Knob, 
inf  Aid  Township.  No  banks  in  operation  were  seen,  but  W.  M.  Herell 
reports  as  follows: 

Ft.   •     In. 

Limestone,  Cambridge 

Coal,  Wilgtis 3 

West  from  Tipton  Knob  the  coal  thins,  and  at  the  head  of  Johns 
Creek  it  is  only  about  1  foot  in  thickness,  but  the  limestone,  where 
seen,  is  from  2  to  3  feet. 

Mason  Township. — Owing  to  the  fact  that  the  coal  lying  below 
the  Cambridge  limestone  has  been  mined  for  many  years  for  local  con- 
sumption, and  has  excellent  volume  in  the  vicinity  of  Wilgus,  this  bed 
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was  called  Wilgus  coal  by  D.  D.  Condit.  Both  coal  and  limestone  are 
found  on  Long  and  Buck  creeks,  and  extend  well  towards  their  head- 
waters. In  this  township  the  limestone  varies  from  1  to  6  feet  in  thick- 
ness, while  the  coal  expands  from  1  foot  to  3  feet  6  inches.  The  usual 
measurement  of  the  latter,  however,  is  between  2  and  3  feet. 

South  of  Wilgus,  on  Long  Creek,  a  section  taken  in  a  mine  is  as 
follows: 

Ft.         In. 

Limestone,  Cambridge .'_ 2  6 

Shale... 3  7 

Coal,  Wilgus 2  6 

Clay 1 

The  limestone  attains  5  feet  in  thickness  in  this  vicinity,  but  the 
coal  averages  about  as  given  above.  On  Buckeye  Creek  the  thickness 
of  the  coal  and  that  of  the  limestone  are  practically  the  same  as  on 
Long  Creek.  Near  the  mouth  of  Long  Creek,  on  the  property  of  J.  C. 
Neal,  the  following  section  was  taken  in  a  new  opening: 

Ft.  In. 

Limestone,  Cambridge 6 

Coal,  Wilgus 3  6 

Clay 1 

Both  the  limestone  and  coal  are  well  developed  on  Buck  Creek 
in  northern  Mason  Township,  Near  the  head  of  the  stream,. on  the 
property  of  John  A.  Wilson,  the  section  seen  and  reported  is  as  follows: 

Ft.         In. 

Limestone,  Cambridge 5  4 

Coal,  TFi/^tw,  reported 3 

The  coal  has  been  mined  in  a  number  of  places  on  this  creek,  but  no 
banks  are  in  operation  at  present,  (1912.)  Mr.  Wilson  reports  the  coal 
from  3  feet  to  3  feet  6  inches,  and  the  limestone  about  6  feet  in  thickness. 

Symmes  Township. — The  Cambridge  limestone  holds  its  thick- 
ness quite  well  as  it  extends  northward  across  Symmes  Township  into 
Gallia  Coimty,  but  the  Wilgus  coal  thins  rather  gradually  until  it  is 
only  about  1  foot  in  thickness  or  even  less.  In  the  western  part  of 
the  township,  the  members  are  found  near  the  summits  of  the  high 
ridges  at  an  elevation  of  about  950  feet,  but  along  the  Symmes  Creek 
Valley  in  the  eastern  part  they  are  found  at  an  elevation  of  about  800 
feet.  The  limestone  is  regularly  used  for  road  making,  as  it  is  available 
.  over  most  of  the  area;  while  the  coal  has  been  mined  at  only  a  few 
places  and  is  not  important  at  present.  Near  the  mouth  of  Johns  Creek 
in  Symmes  Township,  on  the  property  of  A.  T.  Pyles,  the  Wilgus  coal 
has  been  prospected  by  a  drift  mine  at  which  the  record  given  below 
was  obtained : 

Ft.         In. 

Limestone,  Cambridge,  seen- 2 

Coal,  Wilgus 3 
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In  Symmes  Township,  west  of  Symmes  Creek  and  north  of  Johns 
Creek,  both  coal  and  limestone  are  quite  persistent.  On  Stewart 
Knob  there  is  a  small  area  in  which  the  bed  has  been  worked  for  local 
use.     The  section  is  as  follows: 

Ft.  In. 

Limestone,  Cambridge. _ _ _ 4 

Coal,  Wilgua., 1  8 

Clay 1 

North  of  Sherritts  on  the  ridge  between  Johns  and  Buffalo  creeks, 
the  limestone  and  coal  outcrop  on  the  high  points.  At  the  mouth  of 
an  old  mine,  on  the  property  of  H.  W.  Stewart,  the  section  measured  is 
as  given  below: 

Ft.         In. 

Limestone,  Cambridge '    4 

Coal,  Wilgus _ 3 

Near  the  school  house  in  a  quarry  the  section  taken  is  as  follows: 

Ft.  In. 


Limestone 1 

Limestone,  nodular \   Cambridge. 

Limestone,  solid 


f    1         10 
1  3 

3  6 


Coal,  reported,  TFtT^i/^ _-_ _.      3 

Elizabeth,  Decatur,  and  Washington  Townships. — The  Cambridge 
limestone,  with  the  underlying  Wilgus  coal,  is  pres?nt  on  the  high 
knobs  on  the  main  ridges  in  the  northwestern  part  of  Elizabeth  Town- 
ship. The  Wilgus  coal  has  weathered,  so  that  it  is  but  little  more  than 
dust.  The  limestone  varies  from  1  to  2  feet  in  thickness.  Small 
isolated  areas  of  these  members  are  present  along  the  main  ridges  in 
eastern  Decatur  Township.  On  Phillips  Knob  the  following  s?ction 
was  obtained: 

Ft.  In. 

Limestone,  Cambridge.. _ 4 

Coal,  Wilgxjis 2 

Clay 2 

The  most  northern,  exposure  in  Lawrence  County  is  just  west  ( f 
Hoadley  in  Washington  Township,  where  a  section  in  a  small  min»*  )^ 
as  given  below: 

Ft.  1.1. 

Limestone  seen,  Cam6rid(/e 2 

Shale 2 

Coal,  Wilgus 1         10 

The  area  above  drainage  in  which  the  Wilgus  coal  carries  a  thick- 
ness of  2\  to  3^  feet,  begins  near  the  head  of  Long  Creek,  extends  north- 
ward past  Arabia,  then  across  the  ridge  between  Aaron  and  Jolir> 
creeks,  and  then  across  the  ridge  between  Johns  and  Buffalo  crecKs 
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north  of  Sherritts.  Its  maximum  development  is  fomid  in  the  region 
around  Arabia  and  Wilgus.  On  Long  and  Buck  creeks  where  it  passes 
below  drainage,  it  has  good  thickness,  which  it  may  hold  for  some 
distance.  The  deposit  is  persistent,  but  thins  gradually  westward 
from  the  main  axis,  and  also  east  of  this  in  the  Symmes  Creek  Valley 
north  of  Waterloo. 

Economic  Value  of  Wilgus  Cool 

The  Wilgus  coal  has  a  local  value  only.  It  furnishes  the  principal 
part  of  the  fuel  used  at  Wilgus,  Arabia,  and  vicinity.  The  farmers 
on  the  ridges  between  Aaron  and  Buffalo  creeks  draw  their  main  supply 
from  this  bed.  In  the  future,  after  the  thicker  coals  have  been  worked 
out,  the  Wilgus  coal  may  be  of  considerable  importance,  as  the  area  in 
which  it  is  'found  is  quite  large,  and  as  the  conditions  for  mining  are 
favorable,  although  the  deposit  is  thin. 

There  are  no  regular  partings  in  the  bed,  and  it  contains  but  little 
shale  impurities  in  the  main  field  in  Symmes,  Aid,  and  Mason  town- 
ships. The  Cambridge  limestone  is  the  roof  material  throughout 
the  entire  fields  with  the  exception  of  small  areas  on  Long  Creek  and 
in  the  southern  part  of  the  county,  where  shales  intervene  between 
the  coal  and  limestone.  With  this  exception  there  is  no  "draw  slate" 
with  which  to  contend.  Along  the  outcrop,  or  imder  shallow  cover, 
the  -limestone  is  usually  weathered  into  shelly  blocks,  separated  by 
mud  partings,  which  form  a  dangerous  roof.  Under  heavy  cover  the 
limestone  is  very  solid  and  is  but  little  jointed;  hence  it  forms  a  roof 
of  excellent  quality.  The  floor  material  is  generally  a  dense,  siliceous, 
calcareous  clay,  and  is  solid  enough  to  carry  well  the  weight  of  the  over- 
burden on  the  mine  props,  ribs,  and  pillars  without  giving,  in  properly 
worked  mines.  The  coal  is  very  regular.  There  are  but  few  small 
rolls  in  the  floor,  so  that  the  mines  are  easily  drained  when  driven 
against  the  dip.  The  coal  is  bright  and  solid  and  has  the  appearance 
of  a  short  fiber  cannel  coal. 

The  minerals  associated  with  the  Wilgus  coal  are  of  small  im- 
portance. The  clay  below,  where  examined,  in  most  cases  contains 
a  considerable  quantity  of  impurities  in  the  form  of  ferrous  and  calcium 
carbonate  nodules;  consequently  it  is  suitable  only  for  low  grade  ceramic 
work.  The  Cambridge  limestone  above  is  generally  siliceous  and  thin, 
but  it  has  good  use  for  road  ballast  or  concrete  work.  The  materials 
above  the  limestone  are  usually  soft  shales,  which  form  dangerous 
mine  roofs;  hence,  for  safety  in  mining,  part  of  the  stone  should  be 
left  for  this  purpose.  This  can  be  done,  however,  only  in  a  part  of  the 
field,  as  the  limestone  is  too  thin.  The  Wilgus  coal  is  an  oily,  free- 
burning,  long-flamed  coal.  The  ash  is  low,  but  clinkers  considerably. 
Earnest  Griffith,  of  the  Arabia  Milling  Company,  considers  the  Wilgus 
coal  for  steaming  purposes  superior  to  the  Upper  Freeport,  and  about 
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equal  to  the  Greasy  Ridge  or  Pomeroy  coal.     An  analysis  of  the  Wilgus 
coal  from  a  mine  near  Hoadley,  made  by  Mr.  Downs  Schaaf,  is  as  follows: 

Moisture 3.90 

Volatile  matter _ 44.40 

Fixed  carbon 47.75 

Ash - 3.95 

100.00 

Sulphur --. 3.17 

,    '  Manganous  oxide  in  ash 1.25 

Specific  gravity _ 1.29 

It  is  also  a  coking  coal,  as  shown  by  a  test,  but  the  yield  is  low, 
and  the  sulphur  largely  in  the  form  of  organic  sulphides  is  entirely 
too  high.  It  is  rich  in  gas  and  tarry  compounds.  As  already  stated, 
the  Wilgus  coal  at  present  is  of  value  chiefly  for  a  local  fuel  supply, 
or  for  a  reserve  when  the  thicker  deposits  have  become  exhausted. 

Economic  Value  oj  the  Cambridge  Limestone 

The  Cambridge  limestone  is  found  over  a  wide  area  in  Lawrence 
County,  extending  in  a  belt  about  10  miles  wide  from  the  Ohio  River 
to  the  northern  boundary.  Its  western  limit  is  practically  the  ridges 
that  form  the  divide  between  the  Symmes  Creek  and  Pine  and  Storms 
creeks  basins  from  the  northern  boundary  of  the  county  to  Kitts  Hill, 
then  south  from  this  point  to  Coalgrove.  Its  eastern  boundary  is 
close  to  Symmes  Creek,  from  near  its  mouth  to  as  far  north  as  Willow- 
wood,  then  northward  to  the  heads  of  Long  and  Buck  creeks  and  to  the 
Lawrence-Gallia  line,  which  then  forms  the  boundary.  The  average 
thickness  of*  this  limestone  is  between  3  and  4  feet,  with  a  maximum  of 
6  or  7  feet.  It  is  best  developed  in  the  region  extending  from  Marion 
Township,  and  from  the  head  of  Long  Creek,  in  Aid  and  Mason  town- 
ships, northward  to  Arabia,  thence  across  the  ridge  between  Aaron 
and  Johns  creeks  to  the  ridge  between  Johns  and  Buffalo  creeks,  in 
Symmes  Township,  north  of  Sherritts.  In  this  area  the  limestone 
usually  is  from  4  to  6  feet  in  thickness.  The  Cambridge  limestone  in 
Lawrence  County  is  generally  quite  siliceous,  which  restricts  it  to  a 
few  uses;  the  most  important  of  these  are  for  road  ballast  and  concrete 
work,  for  which  it  is  largely  used  in  the  Symmes  Creek  Valley,  where 
the  higher  grade  Ferriferous  limestone  is  less  available. 

AMES  LIMESTONE 

The  Ames  limestone,  which  lies  about  80  feet  above  the  Cambridge, 
is  seldom  present  in  Lawrence  County.  This  member  is  very  fossilif- 
erous,  and  is  a  good  guide  for  stratigraphic  work.  A  thin  bed  of  Ames 
limestone  was  poted  on  the  McGuirr  Hill  south  of  Manker,  in  Lawrence 
Township,  and  another  deposit  was  seen  on  the  property  of  OIlie  Moore, 
on  Buffalo  Creek,  in  Fayette. 
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FRUIT  CULTURE 


Southeastern  Ohio  should  become  one  of  the  important  fruit  regions 
of  the  United  States,  as  the  land  is  especially  adapted  for  the  cultivation 
of  apples.  The  fruit  belt  is  that  in  which  the  country  rock  belongs 
to  the  Conemaugh  and  to  the  Monongahela  formations,  which  arc 
made  up  largely'  of  highly  calcareous  and  ferruginous  shales  having  a 
deep  red  color,  with  occasional  thin  and  nodular  beds  of  limestone. 
In  Lawrence  County  this  belt  includes  the  area  from  the  eastern  boundary 
of  the  county  to  about  the  central  part,  or,  in  other  words,  it  includes 
that  part  of  the  county  made  up  of  the  rocks  above  the  Upper  Freeport 
or  Waterloo  coal.  Here  the  rocks  of  this  interval  are  largely  shales 
which  are  especially  rich  in  calcium  and  magnesium  carbonates,  iron 
oxides  and  phosphates,  some  thick  sandstone  beds,  and  a  few  thin 
limestones.  The  residual  soil  thus  contains  most  of  the  mineral  foods 
demanded  by  the  trees  to  produce  a  vigorous  hardy  growth.  Clover 
does  well;  hence  the  soil  may  easily  be  enriched  in  the  necessary  nitrogen 
compounds  at  a  small  expense.  The  trees  on  this  land  are  hardy, 
quite  free  from  disease,  and  bear  abundantly.  The  apples  are  of  good 
size,  very  highly  colored,  excellently  flavored,  solid,  and  firm.  They 
are  not  as  large  in  size  as  the  western  apple,  but  are  as  highly  colored 
and  far  better  flavored.  The  keeping  quality  is  equal  to  that  of  any 
of  the  western  apples. 

There  are  thousands  of  acres  of  these  red  shale  lands  in  eastern 
Lawrence  County,  well  located,  and  available  for  fruit  culture.  The 
land  on  the  ridges  is  generally  preferred  to  that  in  the  valleys,  as  the 
frosts  are  less  destructive.  On  many  of  these  ridges  there  are  large 
tracts  on  which  fruit  may  be  tended  and  harvested  with  ease.  One 
of  the  most  serious  objections  to  fruit  raising  in  this  locality  at  present 
is  a  lack  of  proper  marketing  facilities,  as  the  country  roads  are  poor 
and  the  railroad  service  is  inadequate.  Compared  to  that  of  western 
fruit  lands,  the  price  of  these  lands  is  very  low;  consequently,  for  the 
same  capital,  the  acreage  will  far  exceed  that  in  the  west.  Further, 
a  more  intelligent  and  cheaper  labor  may  be  secured  in  this  locality 
than  is  obtaineel  in  the  west,  and  the  fruit  is  closer  to  market.  Fruit 
raising  in  southern  Ohio  is  not  an  experiment,  as  some  very  fine  orchards 
are  located  in  Lawrence  and  Gallia  counties.  This  industry  should  be 
encouraged  and  extended. 


A. — Apple  orchnrde  on  Greasy  Ridge,  Lawreocc  County. 


—Near  view  of  a  peach  orchard  on  Greasy  Ridge. 


CHAPTER  III 

EASTERN  HALF  OF  PIKE  COUNTY 

The  minerals  of  Pike  County  liave  been  but  little  developed,  i^l- 
though  deposits  of  shale,  sandstone,  conglomerate,  and  coal  are  found, 
which  in  the  future  may  lead  to  the  establishment  of  important  in- 
dustries. The  region  is  too  far  west  to  contain  notable  amounts  of  ores, 
which,  through  the  charcoal  iron  industry,  brought  about  early  activity 
in  the  wiiming  of  the  minerals  of  the  counties  eastward.  The  most 
striking  geological  feature  is  the  massive  stratum  of  Sharon  conglom- 
erate marked  by  the  bold  cliffs  on  the  points,  or  by  the  long  line  of 
steep  escarpments  along  the  main  ridges,  or  by  the  abrupt  walls  of 
the  gorges  along  the  headwaters  of  the  small  streams,  where  the  rocks 
with  the  varied  profusion  of  plant  life  yield  a  wildness  both  beautiful 
and  impressive. 

Location  and  Area 

Pike  County,  dissected  by  the  Scioto  River,  is  bounded  on  the 
north  by  Ross,  on  the  east  by  Jackson,  on  the  south  by  Scioto  and  Adams, 
and  on  the  west  by  Highland.  According  to  the  latest  government 
estimate  the  area  is  470  square  miles. 

Topography 
Relief 

In  this  report  only  that  part  of  Pike  County  east  of  the  Scioto 
River  will  be  considered.  The  region  is  a  part  of  the  old  Appalachian 
Plateau,  the  outline  of  which  may  be  observed  by  standing  on  one 
of  the  high  hills,  and  by  followiug  with  the  eye  the  elevations  of  the 
high  ridges,  and  of  the  hills  which  thus  approximately  mark  the  original 
plane.  This  plateau  was  first  traversed  by  a  system  of  rivers  flow- 
ing northward,  which,  cutting  deep  into  the  rock  strata,  produced 
the  general  outlines  of  the  present  relief.  During  the  glacial  epoch  a 
reversal  of  the  drainage  took  place,  which  gave  rise  to  the  present 
system  of  drainage  and  caused  many  of  the  old  waterways  to  be  modified 
or  even  abandoned.  The  present  streams  have  been  active  in  cutting 
new  beds  or  deepening  the  old  ones,  and  in  extending  their  headwaters 
farther  into  the  highlands.  The  resultant  of  the  forces  acting  is  shown 
by  the  highly  dissected  character  of  the  region,  which,  excepting  the 
valleys  of  the  Scioto,  and  the  preglacial  California  rivers,  and  remnants 
of  the  valley  of  the  old  Portsmouth  River,  is  made  up  of  steep  hills 
with  narrow  valleys.  In  Pike  County  the  width  of  the  California 
Valley  is  from  IJ  to  2  miles,  that  of  the  Scioto  from  2  to  3|  miles,  and 
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the  fragments  of  the  Portsmouth  Valley  from  1  to  2  miles.  The  sum- 
mits of  the  main  ridges  just  east  of  the  Scioto  often  rise  to  an  altitude 
of  more  than  1,100  feet,  while  the  flood  plains  of  the  small  streams  be- 
low are  about  600  feet  above  tide.  Along  the  eastern  boundary  of  the 
county,  the  elevation  of  the  crests  of  the  main  ridges  is  about  1,000 
feet,  and  that  of  the  valley  plains  nearly  700  feet.  Thus  the  slope  of 
the  Appalachian  Plateau  is  eastward;  hence,  measuring  from  the  level 
of  the  small  streams,  the  ridges  near  the  Scioto  rise  approximately 
200  feet  higher  than  those  along  the  eastern  border  of  the  county. 

The  relief  of  the  region  is  also  influenced  by  the  character  of  the 
rock  strata.  The  formations  above  drainage  in  that  part  of  Pike 
County  east  of  the  Scioto  River  are  Cuyahoga,  Logau,,  and  lower  Potta- 
ville.  The  Cuyahoga  formation  is  made  up  of  sandy  shales  with  thin 
and  medium  bedded  sandstone  interstratified,  but  the  former  con- 
stitute the  main  mass  of  the  deposits.  The  next  formation  in  ascend- 
ing order,  the  Logan,  which  in  the  main  is  also  composed  of  sandy 
shales,  contains  in  some  localities  thick  strata  of  argillaceous  sand- 
stones. Above  this  comes  the  Pottsville  formation,  the  basal  member 
of  which  is  the  Sharon  conglomerate,  represented  in  a  part  of  the  ter- 
ritory by  massive  deposits  of  pebbles  and  sands.  The  difference  in 
the  topography  of  the  territory,  where  the  hills  are  composed  of  Cuyahoga 
and  Logan  strata,  from  that  where  the  hills  also  contain  thick  deposits 
of  Sharon  conglomerate,  is  striking.  In  the  former  region  the  features 
forcibly  pronounced  are  the  narrow,  sharp  ridges,  the  steep  but  gradual 
slope  of  the  hills,  and  the  V-shaped  valleys  of  the  small  streams,  while 
in  the  latter  the  features  characteristic  are  the  broad  ridges  on  which 
are  found  many  good  upland  farrcs,  the  abrupt  declivity  of  the  hills 
with  many  high  precipices,  and  the  constricted  U-shaped  valleys  of 
the  small  streams.  The  nature  of  the  outcropping  rocks  thus  influ- 
ences, to  a  marked  degree  the  character  of  the  surface,  for  the  relief  in 
Seal,  Scioto,  and  western  Jackson,  Beaver,  and  Union  townships,  where 
the  strata  exposed  are  Cuyahoga  and  Logan  shales  and  sandstones,  is 
noticeably  different  from  that  in  Marion,  and  eastern  Jackson  and  Beaver 
townships,  where  massive  deposits  of  Sharon  conglomerate  are  exposed. 

A  study  of  the  relief  shows  that  the  Sharon  conglomerate,  although 
its  texture  is  open  and  the  particles  poorly  cemented,  is  more  resistant 
to  weathering  agencies  than  the  shales  and  sandstones  of  the  Cuyahoga 
and  Logan  formations,  but  when  the  abrasive  action  of  streams  is 
considered  the  effects  are  reversed.  The  differential  effects  of  weather- 
ing are  shown  in  traveling  the  ridges,  for  here  if  the  rocks  exposed  are 
Logan  shales  and  sandstones,  they  are  very  narrow,  often  scarcely  wide 
enough  for  a  wagon  road,  but  if  the  Sharon  conglomerate  comes  in,  they 
widen  to  a  marked  degree  thus  producing  easily  tillable  land.  Many 
good  upland  farms  are  found  on  the  ridges  just  above  the  outcrop  of 
the  Sharon  conglomerate,  while  but  few  occur  where  the  prevailing 
rocks  are  Cuyahoga  and  Logan. 


EASTERN  HAIiP  OP  PIKE  COUNTY  427 

The  difiference  in  the  cutting  power  of  streams  acting  on  the  thick 
stratum  of  Sharon  conglomerate  or  on  the  shales  and  sandstones  below, 
is  shown  by  observation  of  the  valley  walls  and  the  stream  gradients. 
Streams  acting  on  the  conglomerate  secim  to  drop  through  the 
deposit,  the  declivity  is  abrupt  and  the  valley  walls  very  steep  or  pre- 
cipitous, but  those  acting  on  the  shales  and  sandstones,  have  regularly 
changing  gradients  and  more  constantly  sloping  walls. 

The  resultant  of  the  forces  of  weathering  and  stream  action  on 
the  different  classes  of  rocks  is  especially  well  illustrated  by  the  relief 
in  Jackson  Township.  Here  in  the  western  part,  east  of  the  Scioto 
River,  the  rocks  are  shales  and  sandstones  of  the  Cuyahoga  and  Logan 
formations,  and  the  features  are  narrow  ridges  with  steep  but  con- 
stant slopes,  and  regularly  changing  stream  gradients.  In  the  eastern 
part,  the  Sharon  conglomerate  comes  in  with  force,  often  measuring 
150  feet  in  thickness,  and  the  features  noticeable  are  wide  ridges  with 
the  outcropping  conglomerate  marked  by  lines  of  rugged  cliffs  and  steep 
escarpments  and  the  abrupt  descent  of  the  stream  through  this  member. 

Present  Drainage 

The  Ohio  River  receives  through  the  Scioto  and  the  Little  Scioto 
rivers  the  waters  from  the  entire  area.  The  Little  Scioto  drains  eastern 
Beaver,  eastern  and  southern  Marion  and  southern  Union  townships. 
The  Scioto,  with  the  aid  of  a  number  of  small  tributaries,  drains  the 
remainder  of  the  area.  A  few  small  runs  flowing  directly  to  the  Scioto 
drain  southern  Scioto  Township.  Beaver  Creek  drains  northern  Scioto, 
northern  Union,  northwestern  Marion,  western  Beaver  and  all  of  Seal, 
excepting  a  narrow  strip  along  the  Scioto  and  a  small  territory  in  the 
northern  part  drained  by  Marcus  Run  and  Straight  Creek.  The 
Scioto,  with  its  small  tributaries,  the  most  important  of  which  are 
Straight  Creek,  Cars,  Mutton,  and  Hickson  runs,  drains  directly  all  of 
Jackson  Township  w4th  the  exception  of  a  few  sections  in  the  eastern 
part,  which  are  drained  by  western  tributaries  of  Pigeon  Creek,  whose 
waters  finally  reach  the  Scioto  through  Little  Salt  and  Salt  creeks. 

Beaver  Creek,  which  follows  throughout  most  of  its  coiu^se  the 
old  Teays  River  Valley,  is  the  largest  stream  entirely  within  the  area. 
Its  course  is  tortuous  and  the  stream  under  normal  conditions  sluggish. 
The  numerous  small  streams  rising  in  the  hilly  lands  are  eroding  streams, 
active  in  both  deepening  and  widening  their  valleys.  Diu-ing  rainy 
seasons  their  currents  are  swift,  and  they  transport  heavy  loads  of 
broken  stones,  gravel,  and  sediments.  The  work  of  the  Scioto  is  mainly 
that  of  removing  glacial  debris  from  its  valley. 

The  railroads  crossing  the  county  follow  the  main  drainage  lines. 
The  county  and  township  roads  are  usually  located  in  the  valleys,  al- 
though in  the  eastern  part  some  follow  the  principal  ridges. 

Preglacial  Drainage 

Pike  County  was  dissected  by  the  Teays  River,  the  mainstream 
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of  the  old  Kanawha  drainage  system,  and  by  one  of  its  important 
tributaries,  the  Portsmouth  River,  the  general  descriptions  of  which 
have  been  given  in  the  discussion  of  the  drainage  features  of  Lawrence 
and  Scioto  counties.  The  Teays  River,  the  course  of  which  is  well  de- 
fined by  the  broad  valley  that  it  eroded  through  the  hilly  country, 
entered  Pike  County  near  Stockdale.  From  here,  making  a  great 
bend,  it  flowed  across  the  corner  of  Marion  Township  into  Scioto  Town- 
ship, Jackson  Count}^  thence  northward  to  Glade,  and  thence  west- 
ward, entering  Pike  County  in  the  northern  part  of  Marion  Township. 
From  this  point  it  flowed  on  westward  to  Waverly,  thence  turning 
abruptly,  flowed  northeastward  to  Richmondale,  Ross  County.  Its 
course  has  also  been  traced  from  Richmondale  northward  past  London- 
derry and  thence  northwestward  to  Chillicothe,  where  the  old  bed  is 
buried  with  glacial  drift. 

The  old  valley  is  especially  well  defined  from  the  Scioto  River 
near  Waverly  to  the  eastern  boundary  near  Beaver,  as  its  valley  floor, 
bordered  b}^  hills  rising  from  200  to  300  feet  above,  is  from  1  to  2  miles 
in  width.  Judging  from  the  elevation  and  nature  of  the  deposits  north- 
ward from  Waverly,  the  upland  plain,  l>dng  between  the  flood  plains 
of  the  Scioto  and  the  hills  to  the  west,  is  evidently  a  fragment  of  the 
old  valley,  the  most  of  which  was  obliterated  by  the  present  stream. 
For  a  complete  discussion  of  the  subject,  the  reader  is  referred  to  the 
work  of  Tight,  ** Drainage  modification  in  southeastern  Ohio  and  ad- 
jacent parts  of  West  Virginia  and  Kentucky,"*  and  also  that  of  Leverett, 
^'Glacial  formatims  and  drainage  features  of  the  Erie  and  Ohio  basins."^ 

The  largest  tributary  uniting  with  the  Teays  River,  in  Pike  County, 
was  the  Portsmouth,  which  is  defined  by  Tight  as  follows:  "It  is 
therefore  evident  that  at  Waverly  this  old  Kanawha  drainage  received 
a  large  tributary  from  the  south,  which  included  the  waters  of  Salt 
Creek  and  Kinniconick  Creek  of  Lewis  County,  Ky.,  with  the  minor 
tributaries,  and  that  the  old  direction  of  this  drainage  was  along  the 
reversed  Ohio  to  Portsmouth,  and,  from  Portsmouth  along  the  reversed 
Scioto  to  Waverly."' 

Siratigraphic  and  Economic  Geology 

All  the  consolidated  rocks  appearing  at  the  surface  in  Pike  County, 
east  of  the  Scioto  River,  belong  to  the  Devonian,  Mississippian,  and 
Pennsylvanian  systems,  while  the  unconsolidated  clays,  sands,  and 
gravels  found  on  the  floors  of  both  the  present  and  preglacial  streams, 
belong  to  the  Quaternary.  The  Devonian  system  in  this  area  is  repre- 
sented only  by  the  Ohio  formation,  which  is  not  exposed  in  its  full 
thickness  at  any  point.    This  formation,  which  is  made  up  largely  of 

W.  G.  Tight,  Professional  Paper  13,  U.  S.  Geol.  Survey. 

^Frank  Leverett,  Monograph  XLI,  U.  S.  Geol.  Survey. 

«W.  G.  Tight,  Professional  Paper  13,  U.  S.  Geol.  Survey,  pp.  72-73. 
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shales,  has  not  yet  been  divided  into  members.  The  rocks  of  the 
Mississippian  and  Pennsylvanian  systems  are  subdivided  into  for- 
mations and  members.  The  six  formations  of  the  Mississippian  series, 
Bedford,  Berea,  Sunbury,  Cuyahoga,  Logan,  and  Maxville,  are  present 
in  eastern  Pike  County,  but  the  Maxville  is  represented  only  by  scattered 
fragments  of  cherty  limestone.  Of  the  four  formations  of  the  Pennsyl- 
vanian system,  Pottsville,  Allegheny,  Conemaugh,  and  Monongahela, 
only  the  lower  one,  the  Pottsville,  is  present.  The  Mississippian 
strata  consist,  in  the  main,  of  shales  and  sandstones,  but  they  also 
contain  conglomerates,  fragments  of  limestone,  and  nodular  ores. 
The  Pennsylvanian  rocks  are  conglomerates,  sandstones,  shales,  clays, 
coals,  limestones,  and  iron  ores.  The  total  thickness  of  Mjississippian 
rocks  is  between  600  and  700  feet,  while  that  of  the  Pennsylvanian 
is  about  300  feet.  At  present  the  latter  are  of  chief  interest  as  they 
carry  coal  of  workable  thickness.  In  this  report  the  Quaternary  rocks 
are  first  described,  then  the  Mississippian  and  Pennsylvanian  rocks, 
which  are  treated  in  more  detail,  are  considered  in  ascending  order, 
beginning  with  the  oldest. 

A  General  Table  of  the  Rock  Strata  in  Eastern  Pike  County 


System. 

Series. 

Formation. 

Member. 

Quaternary 

Recent 
Pleistocene 

Recent  alluvium  and  gravel 

deposits. 
Glacial  and  old  stream  deposits. 

Pennsylvan- 
ian 

Pottsville 

Anthony  coal. 
Scioto ville  clay. 
Sharon  iron  ore. 
Sharon  coal. 
Sharon  conglomerate. 

Logan 

Vinton  sandstones  and  shades. 
AUensville  sandstones  and  shales. 
Byer  sandstone. 

• 

Mississippian 

Cuyahoga 

Portsmouth  shales. 
Buena  Vista  sandstones. 
Henley  shales. 

Sunbury 

Berea 

Bedford 

Devoni  m 

Ohio 

430  GEOLOGY  OF  SOUTHERN  OHIO 

PLEISTOCENE  SERIES 

Glacial  and  Old  Stream  Deposits 

The  heavy  deposits  of  clays  and  sands  found  on  the  floor  of  the 
Teays  Valley,  which  extends  from  the  Scioto  River  eastward  past 
Beaver  to  Glade,  Jackson  County,  and  thencen  southward  to  Stock- 
dale,  and  also  those  deposits  found  on  the  floor  of  the  fragment  of  the 
Portsmouth  Valley,  in  Scioto  and  Seal  townships,  were  laid  down 
during  Pleistocene  time.  The  sands  in  the  main  are  fine-grained  and 
argillaceous.  The  clays  vary  in  texture  from  a  rather  open  or  porous 
body  to  ona  very  dense  and  impervious;  in  color,  from  a  light  gray  to 
a  dark  brown;  and  in  composition,  from  those  containing  notable  amounts 
of  silica,  iron  oxides,  and  lime,  to  those  in  which  these  components  are 
quite  low.  When  seen  in  cross  section  these  clays  have  a  jointed  struc- 
ture, which  in  most  cases  is  well  defined.  The  clays,  which  are  found 
along  the  margins  of  the  valley,  and  on  elevated  points  and  divides,  and 
which  were  deposited  during  the  slack-water  period,  are  characterized 
by  their  high  degree  of  stratification.  The  thickness  of  the  deposits  on 
these  old  valley  floors  varies  from  30  to  60  or  more  feet. 

Economic  Value 

The  clays  of  the  Pleistocene  series  have  some  value  for  the  manu- 
facture of  ceramic  products,  although  they  are  but  little  used  in  Pike 
County.  They  are  well  suited  for  the  making  of  red  brick  and  drain 
tile  especially.  The  winning  of  the  clay  from  the  deposits  is  accomplished 
at  a  low  cost,  as  it  only  involves  stripping  off  the  soil  and  digging  by 
plow  or  mattock.  Plastic  muds  are  formed  by  simply  working  the  clay 
with  water  in  a  pug  mill,  but  this  process  is  hastened  by  preliminary 
grinding  of  the  lumps  by  a  roll  crusher.  The  muds  thus  formed  flow 
through  the  dies  of  the  brick  or  tile  machine  with  but  little  defects, 
especially  if  the  clays  used  are  somewhat  siliceous.  If  the  clays  used 
are  highly  plastic,  such  as  those  produced  during  the  slack-water  period, 
laminations,  which  cause  loss  of  ware  during  drying  and  burning, 
are  produced.  The  ware  checks  with  rapid  drying,  but,  with  a  reasonable 
amount  of  care  in  regulating  the  temperature  and  air  currents,  it  dries 
safely,  and  has  good  toughness,  withstanding  easily  the  handling  in 
setting.  The  ware  bums  to  a  good  dense  body  at  a  low  temperature, 
but  the  total  shrinkage,  both  drying  and  burning,  is  relatively  high, 
usually  averaging  from  \\  to  1^  inches  per  foot.  With  tile  some  ware 
is  lost  on  account  of  warpage.  In  color  the  ware  ranges  from  a  light 
red  to  a  dark  brownish  red.  The  only  plant  in  Pike  County  working 
these  clays  at  present  is  the  Beaver  Tile  and  Brick  Company,  the  following 
description  of  which  was  furnished  by  the  general  manager,  John  A.  Stout: 

The  plant,  located  one  mile  west  of  Beaver,  was  built  by  Theobald  Bros,  in  1911,  but 
has  since  been  rearranged  and  enlarged.     The  clays  used  are  the  silt  deposits  in  the  old 


— BsmeB  Stmd  &  Gravel  Company's  plant  near  Wakefield,  Pike  County.  Glacial 
drift  gravel  from  the  flood  plains  of  the  Scioto  River  is  mioed,  sized,  and  washed 
for  the  general  market. 


B. — Typical  Waverlyan  topography  in  the  eoatern  part  of  Pike  County. 
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river  valley;  the  stratum  worked  at  present  has  an  average  thickness  of  about  10  feet. 
The  power  is  furnished  by  an  Atlas  60-H.  P.  boiler  and  engine.  The  clays  are  first  crushed 
by  a  roll  disintegrator,  then  worked  into  a  soft  iDudl)y  a  common  type  pug  mill.  The 
mud  is  shaped  into  ware  by  a  No.  281  auger  machine,  made  by  American  Clay  Ma- 
chinery Co.  This  ware  is  handled  on  60  triple-deck  steel  cars  with  transfer  cars.  The 
drying  is  done  by  exhaust  steam  from  the  engine  or  live  steam  from  the  boiler.  The 
ware  is  burned  in  three  25-foot  downdraft  kilns  and  the  fuel  used  is  No.  1  or  Jackson 
Shaft  coal.  The  capacity  of  the  plant  is  15  M.  brick  or  10  M.  4-inch  tile.  The  plant  Has 
a  yard-level  switch  from  the  Detroit,  Toledo  &  Ironton  Railway,  over  which  a  l&rgiQ 
part  of  the  ware  is  shipped.  Standard  tile  from  3-inch  to  12-inch,  with  shapes  for  con- 
nections, and  common  building  brick  are  kept  in  stock.  The  firm  also  operates  one 
Bucke3re  traction  stream  ditcher,  size  11}  inches  by  4i  feet,  and  controls  by  lease  40 
acres  of  Jackson  Shaft  coal  land  from  which  at  present  the  main  supply  of  fuel  is  drawn. 

Along  the  Scioto  Valley,  gravels  and  sands  deposited  in  Pleistocene 
time  ai^e  worked  for  local  use.  Formerly  this  gravel  was  used  quite 
extensively  for  railroad  ballast  and  road  facing,  but  at  present  the  gravel 
has  been  supplanted  largely  by  limestone.  These  gravels  and  sands 
are  excellent  materials  for  concrete  and  mortar  work,  as  they  are  usually 
quite  free  from  silt  and  coal  particles.  At  present  at  no  point  in  the 
county  are  these  materials  regularly  mined  and  marketed. 

Recent  Deposits 

Along  the  flood  plains  of  the  small  streams  the  deposits  consist 
of  interbedded  gravels  and  alluvium,  which,  due  to  the  variable  nature 
of  the  deposition,  have  no  practical  value.  Along  the  Scioto  the  de- 
posits in  the  main  consist  of  glacial  gravel  and  sand,  with  a  surface 
coating  of  alluvium.  Where  this  material  has  been  worked  over  by  the 
streams,  and  thus  differentially  separated,  beds  of  clean  sand  or  gravel 
are  found,  which  are  used  locally  to  a  small  extent.  The  sand  is  used 
for  mortar  work,  and  the  gravel  for  concrete  and  road  facing. 

DEVONIAN  SYSTEM 
OHIO  FORMATION 

The  Ohio  formation,  commonly  known  as  the  Ohio' shales,  is  the 
only  division  of  Devonian  rocks  appearing  at  the  surface  in  the  eastern 
half  of  Pike  County.  Its  outcrop,  found  at  the  base  of  the  hills,  ex- 
tends along  the  Scioto  River  from  near  Wakefield  north  to  near  the  mouth 
of  Marcus  Run,  in  Seal  Township.  The  formation  is  nowhere  in  this 
vicinity  exposed  in  its  entire  thickness,  only  a  thin  section  of  the  upper 
part  being  above  drainage  level.  Owing  to  the  deep  covering  along 
the  valley  these  rocks  are  seldom  exposed  for  observation,  except  in 
the  beds  of  the  small  streams  as  they  enter  the  flood  plains  of  the  Scioto 
River.  The  rocks  of  the  Ohio  formation  in  this  locality  are  black 
shales,  containing  about  10  per  cent  carbonaceous  matter,  to  which 
the  coloration  is  primarily  due.  The  stratification  planes  are  closely 
spaced,  thus  allowing  the  shale  to  be  split  into  thin  sheets.  These 
shales  are  rather  hard  and  tough;  hence  they  are  more  weather  resistant 
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than  the  average  shales.  The  Ohio  shales  are  not  well  fitted  for  ceramic 
uses,  as  their  working  qualities  are  poor,  and  as  the  concretionary  and 
carbonaceous  matter  contained  cause  serious  trouble  during  the  burning 
of  the  product.  When  the  supply  of  oil  and  gas,  which  nature  has 
stored  in  the  rocks  below,  is  exhausted,  the  shales  may  be  utilized 
for  the  production  of  these  valuable  fuels  now  so  largely  used.  When 
these  shales  are  subjected  to  destructive  distillation  they  yield  both 
oil  and  gas,  as  the  carbonaceous  matter  is  broken  down  into  such  com- 
pounds. At  present  the  shales  of  the  Ohio  formation  have  but  little 
practical  value,  but  in  the  future  they  may  be  useful  in  contributing 
to  the  needs  of  mankind. 

MISSISSIPPIAN  SYSTEM 

The  rocks  laid  down  during  the  early  part  of  Mississippian  time 
are  shales  with  thin  to  medium  bedded  layers  of  argillaceous  sandstones. 
They  indicate  deposition  in  quiet  waters,  which  at  times  at  least  were 
shoaly,  as  the  sandstones  are  usually  highly  ripple  marked.  The 
rocks  above  these  are  siliceou^s  shales  and  shaly  sandstones,  while 
those  laid  down  during  the  latter  part  of  the  epoch  are  shales,  sand- 
stones, and  a  limestone.  The  sandstones,  containing  differentiated 
layers  of  coarse  and  fine  materials,  and  showing  some  cross  bedding 
and  ripple  marks,  suggest  deposition  by  currents  both  in  open  waters 
and  along  old  sea  beaches.  The  limestone,  deposited  in  quiet  waters, 
was  later  nearly  completely  removed  for  only  scattered  fragments  of 
the  deposit  now  remain.  Mississippian  time  was  one  of  general  sub- 
sidence, although  slight  elevations  occurred  as  shown  by  a  few  small 
disconformities. 

The  rocks  exposed  at  the  base  of  the  hills  east  of  the  Scioto  belong 
to  the  Mississippian  system.  The  rocks  exposed  on  the  crests  of  the 
highest  points  in  Scioto  and  in  Seal  townships,  with  the  exception  of 
two  knobs  in  the  eastern  part  of  Seal,  are  Mississippian.  In  western 
Union,  Beaver,  and  Jackson  townships  the  highest  hills  and  ridges 
are  capped  by  Pennsylvanian  strata.  The  dip  of  the  strata  south  of 
east,  measured  by  using  the  AUensville  conglomerate  as  the  basis, 
is  39  feet  to  the  mile.  The  Mississippian  rocks  extend  eastward  en- 
tirely across  the  county  and  go  below  drainage  in  the  western  part 
of  Jackson  County.  Along  the  eastern  boimdary  of  the  county  the 
elevation  of  the  upper  surface  of  the  Mississippian  is  from  800  to  900  feet, 
generally  about  850  feet  or  from  100  to  200  feet  above  drainage.  The 
Mississippian  system,  as  already  stated,  is  divided  into  six  formations, 
which  will  now  be  considered  in  ascending  order.  As  these  rocks  are 
being  investigated  by  another  member  of  the  Survey,  J.  E.  Hyde,  they 
will  be  treated  only  in  a  general  way. 

BEDFORD  FORMATION 

The  Bedford  formation,  in  eastern  Pike  County,  is  found  along 
the  Scioto  Valley  from  the  southern  boundary  line  to  the  northern 
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part  of  Seal  Township.  It  is  made  up  of  shales  in  which  some  thin 
to  medium  bedded  layers  of  sandstones  are  interstratified.  Lithologi- 
cally  these  shales  differ  greatly  from  those  of  the  underlying  Ohio  forma- 
tion, but  they  are  somewhat  similar  to  those  of  the  Cuyahoga  division 
of  rocks,  which  is  found  higher  in  the  geological  column.  The  sand- 
stones resemble  those  of  the  overlying  Berea  and  Cuyahoga  formations, 
but  they  are  thinner  bedded,  finer  grained,  more  argillaceous  and  more 
widely  spaced. 

In  the  main  these  shales  are  rather  soft,  and  on  weathering,  they 
crumble  to  fine  powders.  In  some  localities  layers  near  the  upper 
part  of  the  formation  are  clay-like  in  character.  Good  plasticity  is 
always  developed  in  these  shales  by  weathering  or  by  working  with  water. 
They  are  somewhat  less  siliceous  than  the  shales  of  the  Portsmouth 
member  of  the  Cuyahoga  formation.  The  color  of  the  main  body 
of  the  deposit  is  light  gray  or  bluish  gray,  while  that  of  the  clay-like 
layers  is  usually  mottled  with  iron  oxide  pigments. 

BEREA  FORMATION 

In  eastern  Pikfe  County,  the  Berea  formation  is  above  drainage 
along  the  Scioto  Valley,  from  the  southern  line  to  near  the  mouth  of 
Cars  Run  in  Jackson  Township.  It  is  made 'up  of  sandstone  beds  with 
which  thin  layers  of  shales  are  interstratified.  The  sandstone  layers 
vary  in  thickness  from  1  inch  or  even  less  to  as  much  as  7  feet,  but 
most  of  them  measure  between  6  inches  and  2  feet.  The  beds  are  regu- 
larly jointed  by  planes  which  cross  at  approximately  right  angles. 
A  few  layers  have  a  concretionary  structure,  often  very  pronounced. 
These  sandstones  are  highly  ripple  marked,  and  the  lq,yers  of  siliceous 
shales  also  show  the  same  features.  The  stone  is  composed  of  quartz 
sand  with  a  small  amount  of  argillaceous  matter  and  iron  compounds 
for  the  bonding  components.  Most  of  the  beds  are  quite  weather 
resistant,  but  a  few  layers  crumble  when  exposed  to  severe  conditions. 
Only  a  few  observations  were  made  regarding  the  thickness  of  the  forma- 
tion, which  varies  considerably  from  place  to  place,  but  these  views 
indicate  that  the  thickness  is  from  20  to  40  feet.  In  eastern  Pike 
County,  the  Berea  sandstones  have  been  worked  for  shipment  in  only 
one  locality,  which  is  at  Piketon.     A  description  of  the  quarry  follows:^ 

A  quarry  in  the  Berea  sandstone  was  opened  many  years  ago  on  a  hill  at  Pike- 
ton.  It  was  operated  on  a  small  scale,  but  was  abandoned  perhaps  25  years  ago.  Fol- 
lowing is  a  section  in  this  quarry: 

Ft.         In. 

Sunbury  shale 20 

Berea  sandstone. 

Sandstone,  buff  to  brown.    Splits  into  irregular  layers 6          6 

Sandstone,  shelly  on  top 1          3 

Sandstone,  gray  to  buff.    Broken  in  places 2 

Sandstone,  shelly  on  top,  and  ripple  marked .. 1          1 

Sandstone,  shelly  on  top _ _._ _  ..          9 

'Geol.  Surv.  of  Ohio,  Fourth  Series,  Bull.  18,  pp.  106-7. 
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Berea  sandstone.                                                                                   Ft.  in. 
Sanidstone,  shelly  on  top.  Buff  color,  but  streaked  on  top  with 

brown 2  .. 

Sandstone,  shaly .-•     _.  4 

Sandstone-- 1  7 

Shales 3 

Sandstone _.  11 

Shales 2 

Sandstone _ ..  9 

Shales _ 2 

Sandstone 1  6 

The  layers  in  this  quarry,  except  the  top  6  feet,  are  quite  regular,  and  nearly 
always  separated  by  from  1  to  4  inches  of  shales.  The  rock  is  not  much  broken  nor  is 
the  concretionary  structure  prominent.  The  stone  had  a  large  market  on  the  Norfolk 
&  Western  Railway,  which  used  it  for  bridges. 

As  a  general  thing  the  layers  are  somewhat  thinner  elsewhere  than 

they  are  at  Piketon,  although  at  all  places  where  the  formation  was 

examined,  some  of  the  beds  have  good  thickness.     These  sandstones 

are  valuable  building  material,  but  care  should  be  exercised  in  the 

selection  of  the  resistant  layers,  and  in  the  proper  grading  of  the  stone. 

At  present,  in  eastern  Pike  County,  the  Berea  sandstone  is  used  only 

for  local  needs. 

SUNBURY  FORMATION 

The  area  of  the  Sunbury  formation  in  eastern  Pike  County  is  con- 
fined to  a  narrow  belt  extending  along  the  Scioto  River,  and  the  lower 
courses  of  its  small  tributaries,  from  the  southern  boundary  of  the 
county  to  the  central  part  of  Jackson  Township.  The  formation  is 
made  up  of  shales,  which  in  many  respects  resemble  the  shales  of  the 
Ohio  formation.  Owing  to  the  presence  of  carbonaceous  matter  they 
are  dark  colored,  varying  from  coffee  brown  to  nearly  black.  These 
shales  are  hard,  bony,  and  fissile.  They  are  also  quite  weather  resistant, 
but  when  reduced  by  the  elements  they  flake  off  in  thin  sheets  instead 
of  crumbling  to  powders.  These  shales  are  often  highly  charged  with 
small  nodules  of  pyrite,  yet  they  seldom  contain  concretions  of  other 
materials.  The  thickness  of  the  formation,  where  measured,  is  from 
15  to  30  feet,  but  these  figures  may  not  represent  the  extremes.  The 
average  thickness  observed  is  about  20  feet. 

At  present  the  Sunbury  shales  have  no  economic  value,  but,  owing 
to  the  cont(»nt  of  carbonaceous  matter,  in  the  future  they  may  be  utilized 
as  a  sourci*  of  oil  and  gas.     They  have  no  ceramic  value. 

CUYAHOGA  FORMATION 

The  Cuyahoga  formation  includes  the  shales  and  sandstones  from 
the  Sunbury  black  shales  below  to  the  Logan  shales  and  sandstones 
above.  The  contact  of  the  Cuyahoga  and  Logan  formations  is  not 
sharply  defined  in  most  of  the  area.     In  some  localities  the  line  of  di- 


A. — Rippl»-markB  on  the  upper  Burface  of  the  beds  of  the  Uerea  sandstone  along  the 
Btream  east  of  Wakefield,  Pike  County. 


B.— An  exposure  of  Berea  sandatone  in  the  cut  of  the  Norfolk  A  Western  Railway 
near  Clifford,  Pike  County. 
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vision  is  marked  by  a  slight  disconfonnity  that  exists  between  the 
shales  of  the  Cuyahoga  and  a  heavy  sandstone  above,  which  has  been 
named  by  Hyde  the  Byer  member  of  the  Logan.  In  other  localities, 
where  the  Byer  sandstone  is  poorly  developed,  the  shales  and  sand- 
stones of  the  Cuyahoga  blend  with  those  of  the  Logan  with  no  apparent 
definite  break;  the  interval  from  fossil  horizons  and  texture  changes 
is  then  the  main  reliance  in  separating  the  two  formations.  The 
thickness  of  the  Cuyahoga  formation  varies  usually  between  300  and 
340  feet.  Primarily  the  formation  is  made  up  of  shales,  but  in  the 
lower  half,  especially,  thin  to  massive  layers  of  sandstone  are  found 
which  may  lie  close  together,  or  may  be  separated  by  intervals  of  many 
feet.  They  are  correlative  with  the  freestones  worked  at  McDermott, 
Buena  Vista,  and  Careys  Run,  in  Scioto  County. 

Along  the  road  on  Straight  Creek,  just  below  the  mouth  of  Meadow 
Run,  in  Section  8,  Seal  Township,  one  of  the  heavy  brown  stone  layers 
is  exposed.  The  layer  varies  from  2  to  4  feet  in  thickness,  and  the  stone 
has  an  attractive  brownish  color. 

In  Section  2,  Jackson  Township,  on  land  of  Peter  Bauer,  several 
layers  of  the  brown  stone  are  exposed,  one  of  which  has  a  thickness 
ranging  from  5  to  6  f^et,  where  measured.  The  layer  is  broken  into 
large  blocks, by  joint  planes,  but  is  quite  free  from  partings  along  the 
bedding  planes.  The  stone  is  medium  fine-grained  and  has  good  color. 
It  is  quite  weather  resistant,  as  the  stratum  stands  out  in  bold  relief 
along  the  hillside  at  an  elevation  of  about  70  feet  above  the  flood  plain 
of  the  Scioto  River.  The  thinner  layers  exposed  below  were  not  meas- 
ured. 

An  exposure  of  the  brown  stone  layers  was  also  seen  along  the 
roadside  near  the  Brown  School,  in  Section  1,  Jackson  Township.  A 
partial  section  taken  at  this  point  follows: 

Pt.         In. 

Sandstone,  brown 1         3     ~ 

Shale _ 1  6 

Sandstone,  brown ._  9 

South  of  this,  along  the  road  in  Straight  Creek,  near  the  central 
part  of  Section  10,  one  of  the  layers  is  exposed,  and  measured  as  given 
below: 

Ft.         In. 

Sandstone,  shelly __  8 

Sandstone,  solid 1         8 

Shale,  blue,  soft 2 

The  upper  8  inches  of  shelly  stone,  which  has  been  loosened  by 
weathering,  is  a  part  of  the  layer.  Under  heavy  cover  the  entire  bed 
is  solid.  The  heavy  layer  seen  on  land  of  Peter  Bauer  is  also  exposed 
in  a  number  of  places  near  the  base  of  the  hills  facing  the  Scioto  River. 
It  is  persistent  from  his  home  north  to  the  mouth  of  Cars  Run.  In  the 
southwestern  comer  of  Section  4,  Jackson  Township,  on  land  of  M.  P. 
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Foster,  the  layer  ranging  in  thickness  from  3  to  4  feet  is  found  about 
60  feet  above  the  Scioto  flood  plain.  The  average  thickness  of  the  blocks 
measured  was  3  feet  6  inches,  and  the  quality  of  the  stone  very  good. 
North  of  this  in  an  old  quarry,  from  which  a  small  amoimt  of  stone 
had  been  taken  for  some  local  use,  the  layer  measured  3  feet  6  inches, 
and  the  interval  from  it  to- the  Sharon  conglomerate,  which  caps  the 
point,  measured  260  feet.  (Aneroid).  Near  the  mouth  of  Cars  Run 
the  thickness  exposed  at  one  point  was  only  2  feet  6  inches.  On  Cars 
Run,  near  the  Baptist  Church,  in  Section  5,  Jackson  Township,  brown 
sandstone  layers  are  exposed  at  a  number  of  points.  The  thickest 
layer  seen  measured  from  1  foot  6  inches  to  4  feet,  averaging  about 
2  feet  6  inches  to  3  feet.  In  the  same  section,  near  the  mouth  of  Jackson 
Fork,  a  layer  exposed  measured  from  1  foot  6  inches  to  3  feet.  Near 
where  the  road  crosses  Cars  Run,  in  the  northeastern  part  of  Section 
27,  the  following  measurements  were  made: 

Ft.         In. 

Sandstone,  brown ._ _ 2          4 

Shale ._ -_  6 

Sandstone,  brown 1          1 

Shale,  with  thm  sandstone  layers 10 

Covered _ _ _ 13 

Sandstone,  brown __ 1          8 

Shale _>. 2 

Near  the  mouth  of  Hay  Hollow,  in  Section  28,  a  layer  exposed 
along  the  road  measured  2  feet  9  inches  in  thickness.  East  of  this, 
on  land  of  John  Richenbaugh,  the  section  given  below  was  measured 
along  an  old  road: 

Ft.         In. 

Sandstone,  brown 1  8 

Shale  and  covered-. _. 8  4 

Sandstone,  blue >  __  4 

Shalel 2 

Sandstone,  brown _.  11 

Shale 8 

Sandstone,  brown ..  9 

Shale_ _ 5  6 

Sandstone,  gray ._  6 

Shale  and  covered 18 

Sandstone,  gray... ..  5 

Shale 7 

Sandstone,  brown 2  6 

Shale 14 

Sandstone,  gray .«  10 

Shale 6 

One  of  the  brown  sandstone  layers,  measuring  from  3  feet  to  3  feet  6 
inches,  is  exposed  on  the  point  north  of  the  home  of  George  Anderson, 
in  Section  25,  Jackson  Township.  The  stratum,  here  about  30  feet 
above  the  flood  plain  of  the  Scioto,  is  correlative  with  the  heavy  layer 
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exposed  along  the  Scioto  Valley  south  of  Cars  Run.  North  of  this 
on  land  of  Joseph  Acord,  layers  measuring  from  1  to  2  feet  in  thickness 
were  seen. 

Near  the  mouth  of  Hickson  Run,  in  Section  17,  Jackson  Township, 
on  land  of  Pearl  E.  Cash,  the  following  measurements  were  made  of 
the  strata  exposed  along  the  bank  of  the  stream  near  the  river  road. 

Ft.         In. 

Sandstone,  brown 1  2 

Shale-... ^ - 1 

Sandstone,  brown 2  6 

Covered _ 9  2 

Sandstone,  brown 1  3 

Shale .-  9 

Sandstone,  brown __ _ 3 

Shale 1  6 

Sandstone,  brown 10 

Shale 2  1 

Sandstone,  brown _ __ ~  7 

Shale.-.. 2 

Sandstone,  brown _ ^ .-  11 

Shale-. 1 

This  series  of  brown  sandstones  continues  northward  to  Rich- 
mondale  in  Ross  County.  Some  of  the  upper  layers  were  also  noticed 
along  Little  Salt  Creek. 

Economic  Value 

The  weather  resistant  character  of  both  the  gray  and  brown  sand- 
stone layers  at  once  stamp  them  as  fit  material  for  building  purposes. 
Not  all  the  layers  though  are  sufficiently  durable  for  exposed  work, 
for  some  are  shaly  and  break  up  on  weathering.  Both  care  and  judg- 
ment should  be  exercised  in  selecting  and  grading  the  materials.  The 
medium  and  massive  bedded  layers  are  usually  the  most  durable,  al- 
though this  quality  is  not  a  function  of  thickness,  for  some  layers  meas- 
uring only  a  few  inches  are  far  more  resistant  than  others  measuring 
from  1  to  3  feet.  In  some  layers  the  blocks  show  a  faint  concretionary 
structure,  and  on  exposure  break  along  concentric  lines  into  spheroidal 
masses. 

The  coloring  of  both  the  gray  and  brown  varieties  is  due  mainly 
to  the  amount  and  to  the  state  of  the  iron  component  present.  This 
in  the  gray  stone  is  present  in  the  ferrous  or  reduced  state  mainly, 
while  in  the  brown  stone  the  iron  has  been  oxidized  to  the  ferric  state. 
From  surface  indications  the  brown  stones  change  gradually  into  the 
gray  as  the  cover  thickens.  The  layers  in  the  brown  stone  series  con- 
tain a  larger  amount  of  iron  minerals  than  the  layers  in  the  gray  stone 
series  below,  for  the  latter  on  weathering  give  only  pale  browns  and 
yellows,  which  are  not  attractive.  This  is  also  shown  by  the  associa- 
tion of  the  gray  and  brown  stone  layers  found  in  some  sections  where 
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the  conditions  for  weathering  were  equally  favorable  to  both.  The 
difference  between  the  composition  of  the  material  in  the  gray  stone 
series  and  that  in  the  brown  stone  series  is  shown  by  the  following 
analyses  made  by  Professor  Wormley.' 

Gray  or  blue  ttone         Brown  stone 

Silicic  acid 91.00  73.90 

Protoxide  of  iron 1.17                 

Sesquioxide  of  iron 0.30  13.44 

Alumina _ 5.20  8.56 

Lime.— trace  trace 

Magnesia. 0.28  0.46 

Water,  combined 1.80  3.30 

Total 99.75  99.66 

With  a  few  exceptions  both  the  gray  and  brown  varieties  are  fine- 
grained, rather  dense  sandstones  with  clay  and  ferruginous  minerals 
for  the  bonding  material.  The  grains  in  the  brown  sandstone  are  usually 
somewhat  coarser  thap  in  the  gray.  The  bedding  planes  in  both  are 
usually  too  faint  to  give  pronotmced  cleavage  along  these  lines,  the 
blocks  breaking  about  as  well  in  one  direction  as  the  other.  On  ex- 
posure, due  to  loss  of  water  and  oxidation  changes,  the  rocks  harden, 
but  the  fresh  material  is  easily  worked.  The  colors  also  in  the  weath- 
ered material  are  more  permanent,  so  for  exposed  ornamental  work 
this  grade  of  stone  should  be  used. 

Both  the  brown  and  gray  sandstones  are  well  suited  for  building 
stone  as  they  are  strong  and  durable.  There  is  a  large  amount  of  this 
material  available  in  Pike  County  east  of  the  Scioto  River,  as  the  out- 
crop of  the  strata  extends  from  Scioto  County  northward  to  Ross. 
Along  the  outcrop  and  in  restricted  localities  where  the  cover  is  shallow, 
the  thicker  layers  should  yield  a  large  amount  of  high-grade  material, 
suitable  for  plain  and  ornamental  architectural  work  or  heavy  masonry. 
The  deposits  are  not  regularly  quarried  and  marketed,  at  present, 
at  any  place  east  of  the  Scioto  River. 

LOGAN  FORMATION 

The  Logan  formation  is  sub-divided  by  J.  E.  Hyde  into  three 
members,  Byer,  Allensville,  and  Vinton.  They  are  made  up  of  shales, 
sandstones,  and  fine-grained  conglomerates.  The  Logan  formation 
usually  ranges  in  thickness  from  100  to  150  feet.  A  section  taken 
at  the  head  of  Buck  Hollow,  in  Section  16,  Jackson  Township,  shows 
the  general  character  of  the  members: 

PoUsviUe  formation.  Ft.       in. 

Sandstone . 5 

Shaly  sandstones  and  shales 40 

>Geol.  Surv.  Ohio,  Vol.  V,  pp.  599-600. 
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f  20 

2  6 


'    AUensvillel ' 


11 

11 

4 


Logan  formation.  ^-        i°- 

Sandy  shales,  with  sandstone  layers,  Vinton 30 

Shales,  part  sandy. 

Sandstone 

Conglomerate 

Sandstone 

Conglomerate .  - 

Shales,  with  sandstone  layers,  Byer 30 

Economic  Value 

The  sandstones  in  the  Logan  formation  are  seldom  suflSciently 

strong  or  durable  for  building  material,  and  the  color  is  unattractive. 

The  shales  are  usually  siliceous,  and  not  of  the  desired  quality  for 

cerpmic  purposes.    They  will  make  brick  for  common  uses,  but  the 

ware  is  too  glassy  for  paving  material.     The  conglomerates  in  the 

AUensville  are  made  up  of  quartz  pebbles,  averaging  about  the  size 

of  wheat  grains.     Where  the  beds  are  of  any  considerable  thickness, 

and  easily  available,  possible  uses  for  the  material  are  for  sand-blasting, 

abrasives,  gravel  coating  of  roofing  materials,  or  poultry  grit.     On 

the  whole,  at  present,  the  rocks  of  the  Logan  formation  have  but  little 

economic  value. 

MAXVILLE  LIMESTONE 

In  Pike  County  the  Maxville  limestone  is  represented  only  by 
scattered  fragments  of  cherty  material,  found  along  the  contact  zone 
of  the  Pennsylvania!!  and  Mississippian  rocks,  between  which  a  pro- 
nounced disconformity  exists.  If  the  rocks  of  the  Maxville  limestone 
were  laid  down  here,  they  were  so  completely  removed  by  erosion 
before  the  deposition  of  the  Pottsville  material  that  only  cherty  frag- 
ments remain.  The  erosion  agencies  not  only  removed  the  Maxville, 
if  deposited,  but  also  in  places  cut  deep  into  the  Logan.  A  drop  of  from 
50  to  75  feet  in  one-fourth  mile  in  the  elevation  of  the  upper  surface 
of  the  Logan  is  not  uncommon,  and  here  the  Sharon  conglomerate 
thickens  proportionally.  Evidently  the  formations  were  elevated 
above  the  water  at  the  close  of  the  Mississippian  period,  and  were 
thus  subjected  to  erosion  for  some  considerable  duration  of  time.  Since 
the  removal  of  the  limestone  is  so  complete,  it  hardly  seems  probable 
that  the  deposits  had  a  thickness  comparable  with  that  found  in  eastern 
Scioto  and  southern  Lawrence  counties.  The  condition  here  rather 
suggests  thin  local  deposits,  or  the  cherty  material  found  may  have 
been  brought  in  by  currents  from  deposits  to  the  south  in  Scioto  County, 
or  to  the  east  in  Vinton,  where  remnants  of  limestone  strata  yet  remain. 

PENNSYLVANIAN  SYSTEM 

POTTSVILLE  FORMATION 

The  next  formation  in   ascending  order  found  in  eastern  Pike 
Countv  is  the  Pottsville,  which  forms  the  base  of  the  coal-bearing 
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rocks.  There  is  a  pronounced  general  difference  in  the  nature  and 
kinds  of  materials  making  up  the  Pottsville  strata  from  those  making 
up  the  Cuyahoga,  Logan,  and  Maxville  below.  The  Maxville  lime- 
stone, when  normally  developed,  is  thick  and  quite  pure,  while  the 
limestones  found  in  the  Pottsville  are  thin  and  generally  siliceous. 
The  sandstones  in  the  Cuyahoga  and  Logan  formations  are  compact, 
fine-grained,  and,  with  few  exceptions,  argillaceous,  while  in  the  Potts- 
ville the  sandstones  are  open,  friable,  coarse-grained,  and  often  highly 
micaceous.  The  shales  of  the  former  are  siliceous,  rather  coarse-grained, 
and  moderately  plastic,  while  the  shales  of  the  latter  are  finer-grained, 
more  plastic,  and  aluminous,  and  many  contain  notable  amounts  of 
carbonaceous  matter.  Coals  and  high-grade  flint  and  plastic  clays, 
common  in  the  Pottsville,  are  not  found  in  the  formations  below.  The 
massive  conglomerate  at  the  base  of  the  Pottsville  is  scarcely  com- 
parable with  the  thin  fine-grained  conglomerate  of  the  Logan.  In 
all  respects  there  is  a  decided  change  in  the  character  of  the  Pottsville 
rocks  from  those  below.  The  Pottsville  opens  another  chapter  in  the 
history  of  sedimentation. 

The  thickness  of  Pottsville  rocks  in  Pike  County  is  about  300  feet, 
of  which  about  half  is  conglomerate, while  the  remainder  is  clays,  shales, 
sandstones,  coals,  and  iron  ores.  Only  the  lower  part  of  the  Pottsville 
is  present,  as  the  highest  strata  exposed  are  just  below  the  horizon  of 
the  Quakertown  or  Wellston  coal.  The  members  present  are  Sharon 
conglomerate,  Sharon  coal,  Sharon  ore,  and  Sciotoville  clay,  which  are 
taken  up  in  ascending  order. 

SHARON  CONGLOMERATE 

Stratigraphy 

The  Sharon  conglomerate,  the  basal  member  of  the  Pottsville 
formation,  normally  is  a  massive  conglomerate  with  coarse  quartz 
pebbles,  but  in  some  localities  these  are  wanting  and  there  the  member 
is  a  coarse-grained  sandstone.  In  fact,  the  composition  of  the  stratum 
grades  from  a  sandstone  to  a  loose  conglomerate  with  but  little  fine 
material.  These  changes  in  the  stratum  may  occur  either  in  a  short 
distance  horizontally,  or  in  a  few  feet  vertically. 

As  a  general  rule,  the  conglomerate  is  highly  cross-bedded;  the 
horizontal  planes  vary  from  an  inch  or  two,  to  several  feet  apart,  while 
the  inclined  planes  are  usually  closely  spaced.  The  stratum  seldom 
shows  distinct  breaks  in  deposition,  except  along  the  border  of  the  field 
and  in  a  few  localities  where  the  Sharon  coal,  which  will  be  treated  later, 
is  present.  The  pebbles  and  sand  grains  are  well  rounded  and  polished, 
although  at  least  90  per  cent  of  the  material  is  crystallized  quartz. 
In  disappearing,  it  is  characteristic  for  the  stratum  to  end  rather  abruptly; 
it  seldom  thins  out  gradually  as  do  the  members  above  or  below.    De- 


ateni  Pike  County.    The  largest  pebbles 
n  diameter. 


—  Brereiated  bed  composed  of  flint  from  the  Maxvillr  liir.calonr.  quart*  pebbles 
from  the  Sharon  eonRlomerBle.  and  iron  oxides  for  the  bondinR  component  found 
on  the  contact  of  the  Missisflippisn  and  Pennsylvaninn  syslcms.  This  bed  is 
quite  conspicuous  in  ihc  southeaRlern  port  of  Pike  County. 
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posits  50  or  more  feet  thick  in  one  hill  may  not  be  represented  in  the 
next.  Both  the  upper  and  lower  surfaces  of  the  coaglomerate  are 
also  very  irregular,  the  resultant  of  which  gives  great  variation  in  the 
thickness  from  place  to  place.  In  Pike  County  the  thickness  of  the 
Sharon  conglomerate  varies  from  a  few  feet  to  at  least  150  feet,  the 
latter  noted  in  eastern  Jackson  Township.  The  conglomerate  seems 
to  fill  the  depressions  in  the  surface  of  the  Logaa,  which  may  represent 
basins  or  old  channel  ways,  but  appear  more  like  the  former. 

The  origin  of  the  Sharon  conglomerate  is  a  subject  of  interest. 
The  material  is  largely  crystallized  quartz,  and  thus  of  igneous  origin 
derived  from  the  granitic  rocks.  Evidently  the  source  was  Archean 
rocks  of  the  Laurentian  Highlands  or  of  the  old  Appalachians,  but 
the  northward  trend  of  the  conglomerate,  the  comparative  size  of  the 
two  fields,  and  the  barriers  along  the  granitic  axis  of  the  Appalachians, 
strongly  favor  their  derivation  from  the  great  fields  of  crystalline  rocks 
to  the  north.  When  the  area  of  the  conglomerate,  the  thickness  of  the 
stratum,  often  measuring  from  100  to  150  feet,  and  the  percentage  of 
quartz  present  are  considered,  it  means  the  breaking  doWn  of  a  large 
mass  of  crystalline  rocks  to  furnish  the  material  necessary  to  build  up 
such  a  deposit.  The  igneous  rocks  in  the  average  contain  about  12 
per  cent  of  quartz.^  The  crystals  in  only  a  small  part  of  this*  12  per 
cent  are  as  large  as  the  sand  grains  and  pebbles  in  the  conglomerate. 
Further  there  was  a  large  loss  of  coarse  material  through  internal 
strains,  which  fractured  the  crystals  into  parts,  and  through  the  abrasion 
which  was  necessary  to  round  the  particles  to  the  state  of  the  conglom- 
erate sand  grains  and  pebbles.  The  volume  of  the  Sharon  conglomer- 
ate, under  any  consideration,  must  be  multiplied  by  a  very  large  factor 
to  obtain  the  original  mass  of  crystalline  rocks  from  which  its  material 
was  derived. 

The  lapse  of  time  represented  by  the  transition  of  quartz  crystals 
from  the  igneous  rocks  to  the  rounded  sand  grains  and  pebbles  of  the 
Sharon  conglomerate  was  also  relatively  great,  for  the  elimination  of 
associated  minerals  through  chemical  and  physical  agencies,  could 
only  be  accomplished  through  long  continued  action.  The  character 
of  the  conglomerate  suggests  the  work  of  two  potent  factors,  the  first 
of  which  is  that  of  disintegration  or  rock  decay,  and  the  second  that 
of  differential  sorting  and  deposition  of  the  various  liberated  com- 
ponents, but  both  more  or  less  active  contemporaneously. 

When  a  rock  is  exposed  to  atmospheric  agencies  it  undergoes  a  partial  decompo- 
sition and  becomes  gradually  disintegrated.  Some  of  its  substance  is  dissolved  by  per- 
colating waters,  themselves  of  atmospheric  origin,  and  is  so  carried  away;  the  remaining 
material,  partly  hyd^ated  and  partly  unchanged  in  composition,  contains  products 
which  are  easily  separated  from  one  another.  The  breaking  do^Ti  of  a  rock  is  effected 
partly  by  mechanical  and  partly  by  chemical  means.  Mechanical  agencies,  such  as 
the  grinding  power  of  glaciers,  the  pounding  of  waves,  erosion  by  streams,  the  dis- 

^F.  W.  Clarke,  Bull.  491,  U.  S.  G.  S.,  p.  398. 
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ruptive  effects  of  frost  or  the  action  of  wind-blown  sand,  tend  to  separate  the  particles 
of  a  rock  and  to  furnish  fresh  surfaces  to  chemical  attack.  Unequal  expansion,  due  to 
alternations  of  heat  and  cold,  also  assists  in  producing  disintegration.  Solution,  hydra- 
tion, disintegration,  and  mechanical  sorting  are  the  successive  stages  of  rock  decay.  ^ 

The  important  magmatic  minerals,  such  as  feldspars,  micas, 
pyroxenes,  amphiboles,  olivine,  leucite,  nephelite,  pyrite,  apatite,  and 
titanium  compounds,  are  attacked  by  the  various  chemical  and  physical 
agencies  with  ultimate  disintegration  of  the  original  rock.  Quartz, 
which  is  quite  insoluble,  and  thus  but  little  affected  by  the  ordinary 
agencies,  is  left  practically  unchanged. 

By  solution,  oxidation  and  hydration,  then,  a  solid  rock  is  converted  into  an  ag- 
gregate of  loose  material,  which  may  remain  in  places  as  soil  or  be  removed. by  the 
mechanical  agencies  of  running  water.  As  a  rule  the  ch^nical  processes  are  incomplete; 
some  of  the  minerals  are  not  entirely  altered,  and  the  loose  products  therefore  exhibit 
many  variations.  In  general  terms,  the  streams  separate  the  disintegrated  materials 
into  coarser  and  finer  or  lighter  and  heavier  portions.  The  clay-like  substances  are 
generally  light  and  finely  divided,  and  therefore  remain  longest  in  suspension.  The 
heavier  sands  and  gravels  are  not  carried  so  far,  and  thus  a  separation  is  effected.  In 
these  coarser  portions  are  found  quartz,  together  with  undecomposed  portions  of  various 
minerals;  the  lighter  silts  are  less  variable  in  composition.' 

The  composition  of  the  Sharon  conglomerate  shows  that  the  dis- 
integration of  the  magmatic  rocks,  and  the  mechanical  separation  of 
the  altered  integrants /rom  the  more  resistant  quartz,  were  quite  com- 
plete before  final  deposition.  The  original  materials  may  have  passed 
through  many  alternating  cycles  of  chemical  action  and  mechanical 
separation  before  the  final  deposition  of  the  conglomerate.  This  is 
favored  by  the  high  percentage  of  quartz,  requiring  practically  com- 
plete rock  decay,  and  by  the  well  rounded  forms  of  the  particles,  re- 
quiring long  continued  or  severe  abrasion.  If  the  materials  in  the 
conglomerate  came  direct  from  the  parent  rocks,  we  would  expect 
during  a  time  interval  of  short  duration,  a  mixture  of  minerals  and 
more  angularity  of  the  particles.  The  Sharon  conglomerate  thus 
appears  to  be  the  final  product  of  various  forces  acting  slowly  but 
continuously. 

What  became  of  the  associated  materials  is  the  question  which 
next  arises,  since  the  quartz  in  the  Sharon  conglomerate  constitutes 
only  a  small  fraction  of  the 'total  matter  in  the  original  crystalline 
rocks,  from  which  it  was  derived.  In  the  disintegration  of  magmatic 
rocks  by  solution,  hj^dration,  oxidation,  and  mechanical  means,  while 
the  quartz  is  very  resistant  and  but  little  affected,  the  associated  minerals 
are  altered  to  a  variety  of  powdery  or  fragile  minerals,  or  broken  up 
into  fine  parts;  for  example,  feldspars  give  kaolinite,  micas  alter  to 
soft  secondary  products  or  break  along  the  cleavage  planes  into  thin 

>F.  W.  Clarke,  Bull.  491,  U.  S.  G.  S.,  p.  452. 
'F.  W.  Clarke.  Bull.  491,  U.  S.  G.  S.,  p.  458. 
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plates,  and  ferro-magnesium  minerals  give  a  variety  of  products  usually 
low-  in  the  scale  of  hardness.  When  prolonged  these  forces  thus  tend 
to  increase  the  dilBference  between  the  average  sizes  of  quartz  particles 
and  those  of  the  alteration  products  of  the  other  original  integrants. 

During  transportation  the  coarse  materials  continually  lag  behind 
the  finer  products,  so,  applying  this  to  the  disintegration  products 
of  magmatic  rocks,  the  quartz  would  be  the  lagging  component.  If  the 
rocks  decayed  on  the  land,  the  fine  alteration  products  would  be  carried 
farther  by  the  rains,  rivulets,  and  streams  than  the  coarse  unaltered 
quartz;  if  the  breaking  up  occurred  along  the  sea  shore  the  finer  materials 
would  be  carried  far  out  into  deep  or  quiet  waters,  while  the  coarse 
material  would  be  left  within  the  zone  of  wave  action,  or  along  the 
courses  of  strong  currents.  Due  to  the  extreme  hardness  of  quartz 
it  is  only  slowly  reduced  by  abrasion  forces,  but  many  associated  minerals 
are  easily  ground  to  rock  flour.  The  finer  minerals  would  be  the  first 
to  reach  the  sea,  and  the  first  to  be  carried  away  by  moving  oceanic 
waters.  If  the  breaking  up  of  the  rocks  occurred  far  inland,  especially 
where  the  stream  gradients  were  low,  the  finer  materials  would  reach 
the  sea  far  ahead  of  the  coarse  quartz.  Sluggish  streams  would  not 
transport  the  latter.  If  the  beach  line  remained  nearly  stationary,  and 
the  shore  not  swept  by  strong  currents,  the  distribution  of  the  quartz 
would  be  local,  but  the  finer  materials  widely  scattered.  The  sedi- 
mentation of  this  fine  material  would  form  shales  and  shaly  sandstones, 
such  as  make  up  the  Mississippia  o  rocks. 

The  pebbles  in  the  Sharon  conglomerate  are  all  highly  abraded. 
In  the  main  they  are  well  rounded,  indicating  that  the  abrasion  was 
produced  through  rolling  action  of  currents,  but  some  are  flattened, 
indicating  shore  action.  The  cross-bedding  of  the  stratum,  highly 
pronounced,  also  indicates  current  action.  Considering  all  points, 
the  history  of  the  Sharon  conglomerate  seems  to  indicate  that  the 
decay  of  the  crystalline  rocks  reached  an  advanced  state  on  low  lying 
uplands;  that  the  products  were  slowly  transported  to  the  sea, 
coarse  materials  lagging  far  behind  the  finer  products;  that  the  fine 
materials  were  distributed  to  the  deep  and  quiet  waters,  forming  shrle, 
while  the  coarse  materials  were  left  more  localized  along  the  margins; 
that  a  general  elevation  took  place,  converting  much  of  the  floor  of  the 
sea  to  land,  and  restricting  the  currents  to  narrow  shallow  passages; 
that  the  force  of  these  currents  was  now  sufficiently  strong  to  transport 
the  coarse  quartz,  and  thus  build  up  the  conglomerate.  It  represents 
the  final  act  of  a  series  of  agencies,  which  includes  rock  decay,  trans- 
portation, selection  of' material,  crustal  forces,  and  final  deposition. 

A  few  general  sections  showing  the  thickness  and  character  of  the 
Sharon  conglomerate,  and  its  relation  to  other  members,  will  be  given. 
The  upper  part  of  the  Sharon  conglomerate,  with  the  Sharon  coal, 
which  has  been  mined  for  local  use,  and  the  Sciotoville  clay  above. 
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is  exposed  on  land  of  Jacob  Fraser,  in  Section  19,  Union  Township. 
The  following  measurements  were  obtained:  p^      j^ 

Clay t  f^nty,  SciotoviUe . 1 

Covered 30 

Coalf  Sharon 2 

Clay  and  covered 3 

Conglomerate,  pebbly,  Sharon... 20 

From  the  forks  of  the  road  on  Gravel  Hill,  in  the  southeast  comer 
of  Section  19,  to  the  ridge  west,  there  is  a  rise  in  the  upper  surface  of 
the  conglomerate  of  about  50  feet  in  one-fifth  mile.  The  roll  or  sudden 
change  in  the  elevation  ol  the  upper  surface  is  similar  to  that  noted 
at  a  number  of  places  in  Jackson  and  Scioto  counties.  Near  the  head 
of  Andrew  Hollow  the  CQnglomerate  measured  60  feet  in  thickness;  the 
lower  part  is  made  up  of  pebbles,  loosely  cemented,  but  the  upper  part 
is  a  coarse-grained  sandstone,  with  only  occasional   pockets  of  pebbles. 

The  rocks  exposed  along  the  road  up  Gravel  Hill,  in  Section  29, 
Marion  Township,  gave  the  following  measurements:  p^       j^ 

Coal  blossom,  iS/toron,  seen  north  of  road 2 

Sandstone,  coarse-grained,  red  and  yellow  colored, 

with  occasional  pebble  layers 

Sandstone,  soft,  light,  with  scattered  pebbles 

Sandstone,  hard,  with  scattered  pebbles  and  thin 

pebbly  layers 

Sandstone,  shaly,  Lo^n 5 

The  following  section  was  taken  along  the  road  that  leads  from 
McDowell  Creek  to  the  ridge  south  in  Section  27,  Marion  Township: 

Ft.  In. 

Ore,  nodular. . ._  2 

Clay,  flinty,  dark,  oolitic  structure 1    SciotoviUe  I    ^ 

Clay,  dark  red  and  mottled,"  pink  eye" J  \9 

Conglomerate,  very  pebbly,  iSAaron 20 

On  land  of  Henry  Bapst,  in  Section  26,  Beaver  Township,  the 
relation  of  the  conglomerate  and  coal  above  is  as  follows: 

Ft.  In. 

Shale 10 

Coal,  Sharon 2  6 

Clay,  light,  siliceous 2 

Conglomerate,  Sharon 12 

Along  the  road  south  of  the  home  of  J.  W.  Overly,  Section  2,  Jack- 
son Township,  the  rocks  exposed  measured  as  given  below: 

Ft.  In. 

Coaif  Sharon __       2  4 

Clay,  siliceous 1 


Sharon 
conglomerate 


22 
23 

25 


Sharon 


Sandstone,  light,  plant  marked,  argillaceous.. 

Sandstone,  with  pebbly  layers 

Conglomerate,  made  up  of  pebbles  with  a  few 

sandy  layers,  loosely  cemented .. 

Shales  and  argillaceous  sandstones,  Logan 65 


5 
75 

60 
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West  of  this,  on  land  of  Willis  Hartley,  a  conglomerate  was  also 
seen  above  the  Sharon  coal,  which  condition  was  noted  in  many  localities 
in  Pike  and  Jackson  counties.     The  rocks  here  measured  as  follows: 

Ft.  In. 

Shale,  with  thin  sandstone _ _ _  6 

Coal,  bony ]  [  __  1 

Coal,  good. --_  ►   Sharon .<    2  1 

Coal,  usually  bony.-  ]  [  ._  2 

Clay,  siliceous _ __       1 

Covered . 1 5 

Conglomerate, /SAaron- 80 

Along  the  road  west  of  the  above,  both  the  coal  and  the  upper 
surface  of  the  conglomerate  rise  18  feet  in  about  100  feet.  The  Sharon 
conglomerate  also  thins  going  westward.  In  the  same  section,  south  of 
Allen  Chapel,  on  land  of  Samuel  Graw,  the  following  rocks  were  exposed: 

Ft.         In. 

Sandstone,  with  pockets  of  quartz  pebbles,  which  are  of  prac- 
tically the  same  size  as  those  in  the  conglomerate  below 18 

Coal,  Sharon _ 2  6 

Clay 1 

Covered 9 

Conglomerate,  pebbly,  iS/ioron ^ 30 

The  rock  above  the  coal  is  very  similar  to  the  true  conglomerate 
below,  in  composition  and  texture,  excepting  that  it  contains  fewer  peb- 
bles. The  coal  may  be  said  to  lie  in  the  Sharon  conglomerate.  North  of 
Allen  Chapel,  on  land  of  Joseph  Hartley,  the  Sharon  coal  is  wanting, 
but  the  Sciotoville  flint  cby  is  foimd  along  the  roadside  lying  above 
the  conglomerate.     A  section  taken  here  follows: 

Ft.  In. 

Clay,  flint,  good  quality, /SciototrtZ^ 2 

Conglomerate,  upper  part  sandy 59 

In  the  northwest  comer  of  Section  31,  on  land  of  Jasper  Bowman, 
the  following  strata  were  measured : 

Ft.  In. 

Coal,  Sharon 2  1 

Covered 3 

Conglomerate,  iS/iaron.. 60 

Extent  and  General  Character 

The  Sharon  conglomerate,  varying  from  a  coarse-grained  sandstone 
to  a  very  pebbly  conglomerate,  and  from  10  to  70  or  more  feet  in  thick- 
ness, is  quite  persistent  throughout  Marion  Township.  In  the  eastern 
part  of  the  township  the  upper  surface  of  the  conglomerate  is  found  at 
an  elevation  of  about  880  feet,  while  in  the  western  part  it  is  about 
950  feet.  In  Union  Township  the  conglomerate  is  found  near  the 
fiiunmits  of  the  high  hills  and  ridges  east  of  Pecks  Creek.  The  high 
knobs  on  the  main  ridges  between  Owl  Creek  and  Dutch  Run,  and 
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Dutch  Run  and  the  Beaver  Creek  Valley,  are  capped  with  conglomerate, 
which  varies  in  thickness  from  10  to  60  feet.  Where  the  deposits  are 
thick  the  lower  part  is  usually  very  pebbly,  while  the  upper  part  is 
practically  a  coarse-grained  sandstone.  .  The  deposits  are  found  above 
the  1,000  foot  contour.  The  conglomerate  was  noticed  on  one  hill 
only  in  Scioto  TowTiship.  Pine  Knob,  in  Section  9,  is  capped  with  about 
30  feet  of  pebbly  conglomerate.  The  fragments  indicate  a  continuous 
sheet  of  conglomerate  in  this  area,  which  was  cut  away  by  erosion, 
leaving  patches  on  the  high  places  and  ridges  only. 

In  the  northeastern  part  of  Beaver  Township  the  Sharon  conglomer- 
ate is  massively  developed,  but  south  of  this  it  thins  or  is  wanting. 
In  the  central  part  of  the  township  it  is  usually  wanting,  but  where 
present  it  is  represented  by  coarse-grained  sandstones  seldom  more 
than  20  feet  in  thickness.  In  the  western  p*art  of  the  township  it  is 
found  on  a  few  knobs  only  in  the  vicinity  of  the  Rock  Spring  School, 
where  it  measured  45  feet  in  thickness.  The  upper  surface  of  the  con- 
glomerate here  has  an  elevation  of  about  1,020  feet.  The  conglomerate 
was  found  in  Seal  Township  only  on  two  hills,  which  are  in  Section  20. 
On  one  only  loose  blocks  were  seen,  but  on  the  summit  of  the  other  hill 
there  is  about  10  feet  of  the  stratum  in  place.  Here  it  is  made  up  of 
loosely  cemented  pebbles,  some  of  which  are  2  inches  in  diameter.  The 
elevation  of  the  deposit  is  about  1,120  feet  above  the  sea.  In  eastern 
Jackson  Township  the  Sharon  conglomerate  is  massively  developed, 
the  thickness  often  reaching  from  100  to  150  feet.  The  elevation  of  the 
upper  surface,  marked  by  the  outcrop  of  the  Sharon  coal,  is  approxi- 
mately 950  feet.  In  the  northern  part  the  stratum  extends  westward  to 
the  Scioto  Valley.  Chimney  Rocks  are  composed  of  conglomerate,  the 
total  thickness  of  which  here  is  about  70  feet,  and  the  elevation  of  the 
upper  surface  of  which  is  about  1,100  feet.  The  main  ridge  between 
Hickson  and  Mutton  rims  is  made  up  of  massive  conglomerate,  wliile 
four  high  knobs  have  the  sandstone  above  the  horizon  of  the  Sharon 
coal.  Between  Mutton  Run  and  Hay  Hollow  the  conglomerate  is 
usually  present  on  all  the  hills  and  ridges  that  extend  above  the  900 
foot  contour.  The  stratum  on  the  high  knob  in  the  southwestern  part 
of  Section  24  measured  50  feet  in  thickness.  The  lower  part  is  composed 
of  coarse  pebbles,  loosely  cemented,  but  the  upper  part  is  more  sandy  and 
contains  only  small  pebbles.  In  Section  25,  on  L.  T.  Johnson's  farm, 
the  deposit,  some  70  feet  in  thicloiess,  shows  20  feet  of  very  coarse 
material  at  the  base,  with  50  feet  of  sands  containing  smaller  pebbles 
above.  The  same  condition  holds  true  also  for  the  deposit  noted  on 
land  of  James  Hartley,  in  Section  16.  The  high  places  on  the  main 
ridge  between  Hay  Hollow  and  Jackson  Run  also  contain  heavy  deposits 
of  Sharon  conglomerate,  which  measure  from  40  to  90  feet  in  thjckness, 
and  vary  in  composition  from  coarse  sandstone  to  coarse  conglomerate. 
The  elevation  of  the  highest  part  exposed  is  about   1,020  feet.     No 
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conglomerate  was  noted  on  the  ridges  between  Jackson  Run  and  Cars 
Run,  although  the  elevations  of  soma  of  the  high  hills  are  above  those  to 
the  north  which  contain  conglomerate.  The  bed  is  wanting,  because 
on  a  few  knobs  the  sandstone  above  the  horizon  of  the  Sharon  coal  is 
present.  The  rocks  making  up  the  main  ridges  are  Mississippian 
shales  and  sandstones.  West  of  Cars  Run  no  conglomerate  was  seen 
on  the  ridges,  excepting  on  the  high  hill  facing  the  Scioto  in  Section  4. 
This  knob,  capped  with  about  15  feet  of  conglomerate,  has  an  elevation 
of  only  920  feet,  while  many  ridges  and  hills  south,  made  up  entirely  of 
Mississippian  rocks,  rise  from  1,000  to  1,M)0  feet  above  tide. 

Economic  Value 

The  Sharon  conglomerate  in  Pike  County  has  been  used  for  many 
years  for  local  purposes,  but  it  has  never  been  prepared  for  the  market. 
The  gravel  from  the  conglomerate  is  the  common  road  facing  used  in 
the  eastern  part  of  the  county,  for  limestone  and  other  hard  rock  are 
wanting.  The  conglomerate  is  widely  distributed  and  the  gravel 
easily  obtained  from  the  loosely  cemented  pebbly  layers  by  plowing, 
picking,  or  shooting.  The  material,  when  composed  largely  of  pebbles 
requires  some  time  to  thoroughly  pack,  but  it  then  makes  a  good  solid 
surface.  If  mixed  with  sand,  or  a  small  amount  of  clay,  it  packs  more 
quickly  and  wearig  better.  From  this  material  good  roads  may  be  made 
at  a  low  cost.  This  gravel  withstands  the  wear  from  heavy  traffic 
better  than  the  glacial  gravel  from  the  Scioto  River,  which  is  also  used 
locally  for  road  purposes.  The  gravel  from  the  Sharon  conglomerate 
is  used,  to  a  small  extent,  for  concrete  work,  such  as  walks,  culverts, 
foundations,  and  silos.  It  is  quite  free  from  clay,  rock  flour,  or  fragile 
material,  but  the  pebbles  and  sand  grains  lack  angularity,  which  gives 
an  interlocking  structure.  On  the  whole  the  material  makes  a  concrete 
with  sufficient  strength  for  all  ordinary  purposes. 

The  best  economy  would  be  obtained  by  sizing  the  material  first, 
then  proportioning  each  size  to  that  amount  required  to  give  body 
and  to  fill  the  voids.  For  concrete  work  in  general,  this  gravel  cannot 
compete  with  the  more  accessible  glacial  gravel  found  klong  the  Scioto 
River,  although  the  former  is  of  much  better  quality.  The  coarse 
pebbles  are  suitable  for  decorative  concrete  work,  as  their  rounded  forms 
and  light  colors  are  attractive.  For  concrete  work  the  sand  from  the 
Sharon  conglomerate  is  also  superior  to  that  found  along  the  Scioto 
River,  as  the  latter  contains  a  much  larger  amount  of  fine  or  silty  ma- 
terial and  fragile  particles,  due  to  the  decay  of  mineral  components. 

This  gravel,  crushed  and  properly  sized,  would  make  an  excellent 
sand-blast  abrasive,  for  on  account  of  the  hardness  of  the  quartz,  and 
the  sharp  edges  produced  by  breaking,  its  cutting  power  would  grade 
high,  and  the  material  would  not  be  easily  worn  out,  but  could  be  used 
a  number  of  times.     The  crushing  of  the  gravel  would  not  be  extremely 
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difficult,  as  the  pebbles  are  more  or  less  fractured  from  expansion  changes. 
Crushed  gravel  is  also  used  in  a  small  way  for  a  number  of  minor  pur- 
poses. 

CoDunonly,  a  part  of  the  Sharon  conglomerate,  and  in  some  locali- 
ties, the  entire  stratum,  is  made  up  of  sands  which  contain  at  most 
only  scattered  pebbles  or  small  pockets  of  gravel  irregularly  distributed. 
These  sands,  containing  but  little  kaolinite,  mica,  or  other  aluminous 
minerals,  are  generally  stained  with  iron  oxides.  In  some  deposits, 
locally,  the  latter  component  is  also  low,  and  there  the  crude  sands 
are  of  glass  sand  quality,  but  they  seldom  reach  the  composition  of 
the  highest  grades,  although,  if  carefully  selected  and  washed,  very 
pure  material  may  be  obtained.  The  impure  sands  alone  are  usually 
somewhat  lacking  in  bonding  materials  for  general  molding  purposes, 
l)ut,  if  mixed  with  a  small  amoimt  of  argillaceous  sand,  they  make 
good  strong  forms.  The  crude  sands  are  well  suited  for  pig  beds  or 
open  casting  work.  In  Pike  Count}',  the  Sharon  conglomerate  has 
not  been  worked  for  general  shipment,  as  the  deposits  are  not  favor- 
ably located  with  reference  to  the  present  railroads.  The  contemplated 
extension  of  the  Chesapeake  and  Ohio  Railway  will  make  available 
some  of  the  deposits  in  Union  and  Jackson  townships.  Evidently, 
due  to  the  variety  of  materials  that  may  be  produced,  these  deposits 
will  be  of  some  considerable  importance  in  the  future  and  should  be 
considered  an  asset,  especially  when  favorably  situated. 

SHARON,  "jACKSON  SHAFT"  OR  No.    1  COAL 

The  Sharon  and  Anthony  are  the  only  coals  represented  in  Pike 
County,  and  only  the  former  has  a  thickness  sufficient  for  mining. 
The  area  in  Pike  County  forms  the  western  margin  of  the  Jackson  field, 
and  the  stratum,  with  but  few  wants,  may  be  traced,  excepting  where 
cut  away  by  erosion  agencies,  directly  to  the  town  of  Jackson,  where  it 
was  first  mined.  Also  from  Beaver  and  Jackson  townships  the  bed 
may  be  traced  eastward  to  the  Quakertown  or  Wellston  coal  field  in 
Jackson  County.  Its  northward  extension  into  Ross  County  is  repre- 
sented by  a  few  thin  or  bony  deposits,  found  on  the  main  ridge  south 
of  Peters  Cave  in  Jefferson  Township.  The  small  field  in  Marion 
Township  is  also  correlative  with  that  in  Madison  Township,  Scioto 
County.  The  Sharon  coal,  in  Pike  County,  is  of  interest  for  its  rela- 
tion to  the  Sharon  conglomerate,  and  for  the  local  supply  of  fuel  which 
it  furnishes. 

Stratigraphy 

The  Sharon  coal  may  be  defined  in  a  general  way  as  the  first  coal 
stratum  above  the  Sharon  conglomerate.  Yet  this  does  not  always 
hold  true,  for,  in  some  localities,  a  thick  conglomerate  is  found  above 
the  coal,  while  in  other  localities  the  conglomerate  is  wanting  below 
the  coal;  and,  at  a  few  places  noted  elsewhere,  the  Sciotoville  clay  with 


EASTERN  HALF  OP  PIKE  COUNTY  449 

the  Anthony  coal  above,  lies  on  the  conglomerate.  The  stratum  is 
marked  by  irregularity  of  deposition.  The  upper  surface  of  the  Sharon 
conglomerate  is  very  imeven,  and  the  coal  stratum  lying  close  to  this 
floor,  is  subject  to  many  dips  and  rolls.  It  also  varies  greatly  in  thick- 
ness and  composition.  A  3  foot  bed  in  a  short  distance  may  change 
to  bone  coal  and  carbonaceous  shales,  thin  to  a  few  inches,  or  be  re- 
placed completely.  The  bed  is  made  up  generally  of  one  coal  bench 
only,  but  this  may  have  one  or  more  bony  partings.  Normally,  the 
Sharon  coal  lies  from  30  to  40  feet  below  the  Sciotoville  clay,  but  this 
interval  is  subject  to  great  variation.  In  Jackson  County,  at  the 
abandoned  Star  Furnace  mine,  the  clay  in  local  areas  forms  the  roof 
of  the  coal.  The  Sharon  coal  usually  lies  from  70  to  80  feet  below 
the  Quakertown  coal,  but  the  latter  bed  was  not  observed  in  Pike 
County.  The  structure  of  the  stratum  and  its  relations  to  other  mem- 
bers will  now  be  discussed. 

Marion  Township. — In  Section  28,  Marion  Township,  on  land 
of  Josephine  McClain,  west  of  the  Stockdale-Beaver  pike,  the  Sharon 
coal  was  formerly  mined  for  local  use.  The  section  obtained  is  as 
follows: 

Ft.        In. 

Shales,  sandstones  and  covered __.     ._     50 

Coal,  Sharon.. _ 1         10 

Covered - . 5 

Conglomerate,  Sharon 9 

The  coal  here  is  reported  to  vary  from  1  foot  8  inches  to  2  feet  4 
inches  in  thickness.  On  the  northern  line  of  this  section,  near  the 
home  of  Earl  Brown,  the  blossom  of  the  Sharon  coal  was  seen  in  the 
road.  To  the  west  and  north  the  Sharon  conglomerate  rises  fast,  the 
Sharon  coal  is  wanting,  and  the  Sciotoville  clay,  both  flint  and  "pink 
eye/'  was  seen  only  a  few  feet  above  the  conglomerate.  The  roll 
here  in  the  conglomerate  cuts  out  the  coal.  The  Sharon  coal  was 
formerly  mined  for  local  use  on  land  of  John  Swartz  on  Gravel  Hill, 
Section  29.  The  coal  is  reported  to  have  a  thickness  of  from  2  feet  to 
•2  feet  4  inches.     A  composite  sectior  taken  there  follows: 

Ft.         In. 

Shale  and  covered 30 

Coal,  (S/taro7i,  reported  thickness 2         4 

Covered 9 

Sandstone,  hard,  coarse-grained,  with  pebbly  layers  ] 
near  top,  part  colored  red— - 

Sandstone,  soft,  with  scattered  pebbles 

Sandstone,   with  thin   pebbly  layers   and  scat- 
tered pebbles _ — 


Sharon 
conglomerate 


22 
23 


25 
Sandstone,  shaly,  Lo(^n 5 

On  land  of  G.  W.  Vanfossen,  in  Section  20,  the  Sharon  coal  was 

15~G.  B.  20. 
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formerly  mined  along  the  outcrop.  The  stratum  is  reported  to  vary 
from  1  foot  8  inches  to  2  feet  4  inches.  The  quality  of  the  coal  is  very 
good.  Along  the  road  in  the  northeastern  part  of  the  same  section  a 
heavy  blossom  of  the  Sharon  coal  was  seen.  The  floor  of  the  bed  is 
massive,  pebbly  Sharon  conglomerate  and  the  roof  a  heavy  sandstone. 
North  of  this  in  Section  17,  on  land  of  B.  F.  West,  the  bed,  which  has 
been  worked  in  a  small  way,  is  reported  to  average  about  2  feet  in  thick- 
ness. The  roof  is  shale.  In  Section  16,  along  the  road  near  the  home 
of  Fred  Keppler,  the  blossom  of  the  Sharon  coal  was  seen  above  the 
massive  conglomerate.  In  the  well  at  this  house,  Mr.  Keppler  reports 
2  feet  6  inches  of  stain.  The  coal  in  this  region  is  probably  rotten 
as  the  cover  is  shallow.  In  Section  14,  near  the  home  of  John  Lyons, 
thick  exposures  of  Sharon  conglomerate  were  seen.  Mr.  Lyons  reports 
that  there  is  a  thick  blossom  of  coal  lying  just  above  this,  but  it  has 
not  been  prospected. 

Union  Township.— In  Union  Township,  the  Sharon  coal  was 
seen  only  on  Gravel  Hill,  although  there  are  other  places  with  rock 
stratigraphically  above  the  Sharon  conglomerate.  Coal  for  local 
use  was  mined  for  several  years  on  the  land  of  Jacob  Fraser  on  Gravel 
Hill,  in  Section  19.     The  rocks  measured  there  are  as  given  below: 

Ft.        In. 

Clay,  flinty,  SciotoviUe^  seen  on  outcrop 1 

Covered _ 30 

Qo2lj  Sharon 2 

Clay  and  covered-. 3 

Conglomerate,  jS/roron 20 

Here  the  coal  is  reported  to  have  a  thickness  ranging  from  1  foot 
8  inches  to  2  feet  4  inches.  From  Gravel  Hill  to  the  next  ridge  west 
the  Sharon  conglomerate  rises  about  50  feet,  and  the  coal  is  probably 
wanting,  for  it  was  not  found  or  reported.  There  are  a  few  points 
west  of  Pecks  Creek,  also,  with  rocks  above  the  Sharon  conglomerate, 
but  no  coal  was  seen. 

Beaver  Township. — ^There  is  a  small  area  of  Sharon  coal  in  eastern 
Beaver  Township,  although  in  part  of  this  the  bed  is  thin  or  bony.  In 
Section  26,  on  land  of  Henry  Bapst,  the  following  rocks  were  exposed: 

Ft,  In.    - 

Shale 10 

Codiif  Sharon. 2  6 

Clay,  light,  sUiceous _ - 2 

On  the  main  ridge  north  of  this  the  blossom  of  the  Sharon  coal 
was  seen  at  several  places,  but  no  good  sections  were  obtained.  The 
coal  is  patchy  and  generally  thin. 

Jackson  Township. — The  most  productive  area  in  Pike  County 
is  in  eastern  Jackson  Township,  where  the  coal  has  a  fair  average  thick- 
ness, and  is  father  persistent.     Coal  for  local  use  has  been  mined  for 
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many  years,  and  the  supply  is  far  from  being  exhausted.     The  section 
of  a  mine  on  land  of  George  Leist,  Jr.,  in  Section  14,  is  as  follows: 

Ft,         In. 

Shale,  blue 10 

Coa\f  Sharon 2  -      8 

Clay,  light,  sandy .— 1 

The  Sharon  coal  was  opened  on  land  of  J.  W.  Overly,  in  Section  2. 
Mr.  Overly  reports  the  thickness,  where  opened,  to  be  from  2  feet  4 
inches  to  2  feet  6  inches,  and  the  coal  of  good  quality.  The  section 
taken  along  the  road  south  of  his  home  is  as  given  below: 

Ft.  ItL 

Shales  and  covered 21    *    .. 

Cosl,  S?iaron 2  4 

Clay,  siliceous,  light 1 

Conglomerate,  Sharon.. , 140 

Sandstones  and  shales^Loi^an 65 

Coal  has  been  mined  for  local  use  on  land  of  Willis  Hartley  for 
many  years.  Here  there  is  a  pebbly  sandstone  above  the  coal,  which 
is  quite  similar  in  character  to  the  conglomerate  below.  On  the  outcrop 
there  was  only  8  feet  of  conglomerate  exposed,  but  Mr.  Hartley  says 
in  the  hill  this  has  a  thickness  of  20  feet.  The  shale  or  draw  slate  above 
the  coal  is  also  reported  to  be  wanting  under  heavy  cover.  The  section 
taken  shows  the  following  relations: 

^  Ft.        In. 

Shale -_ - 6 

Coal,  bony ]  -.1 

Coal,  good >    Sharon *     2  1 

Coal,  usually  bony—  J  I ..  2 

Clay,  siliceous 1 

Covered- 5 

Conglomerate,  «SAaron.. - ••    80 

Along  the  road  in  the  western  part  of  the  same  section  the  coal 
rises  about  15  feet  in  approximately  100  feet.  The  section  measured 
is^as  follows: 

Ft.         In. 

Sandstone 2 

Coal  blossom, /Sharon. 1  6 

Clay,  siliceous,  hard _ 2 

Internal  coal  rises - 16 

Conglomerate,  Sharon.. 76 

South  of  Allen  Church,  on  land  of  Samuel  Graw,  the  Sharon  coal 
with  the  heavy  conglomerate  above  is  exposed  at  the  old  mines  near 
his  home.     The  section  taken  follows: 

Ft.  In. 

Sandstone,  massive,  interbedded,  with  scattered  pebbles  and  thin 
gravel  layers,  resembling  the  conglomerate  below  the  coal. 
May  be  called  a  conglomerate ,_ .     18 

Coal,  part  somewhat  bony,  iSAoron 2  6 
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Ft         In. 

Clay 1 

Covered 9 

CoDgloiiienite,  massive,  sandy,  Sharon , 30 

• 

In  the  southern  part  of  Section  3,  on  land  of  J.  D.  Walker,  the 
Sharon  coal  is  being  mined  for  local  use.  The  thickness  is  reported 
by  Mr.  Walker  to  var>*  from  1  foot  5  inches  to  2  feet  6  inches,  but  to 
average  about  1  foot  8  inches.  The  quality  of  the  coal  is  ver>'  good 
The  pebbly  sandstone  or  conglomerate  was  seen  above  the  coal  here 
also.     The  following  are  the  measurements  of  the  rocks  exiK)sed: 

Ft.         hx. 

Sandstone,  coarse-grained,  irony,  with  pebbles .. 4 

Shale : 3 

Coal,  Sharon 1  8 

Clay,  hard,  siliceous,  flinty 1 

In  the  northern  part  of  the  same  section,  on  land  of  John  J.  Irwin, 
the  coal  was  once  mined.     The  section  obtained  follows: 

Ft.  In. 

Shale,  with  thin  sandstone  layers 10 

Coal,  iSAoron,  reported  thickness 2  4 

West  of  this,  on  the  high  knob  in  Section  4,  the  sandstone  with 
pebbles  found  above  the  horizon  of  the  Sharon  coal  is  about  60  feet 
in  thickness.  It  lies  directly  on  the  conglomerate,  which  is  also  very 
thick  and  very  pebbly. 

In  Section  31,  just  north  of  Allen  Chapel,  the  Sharon  coal  is  wanting, 
but  the  Sciotoville  clay  Ues  on  the  conglomerate,  or  the  pebbly  sandstone 
above  the  horizon  of  the  Sharon  coal.  Xo  distinct  line  of  disconformity 
was  noted  between  the  two  conglomerates.     The  section  taken  follows: 

Ft.  In. 

Clay,  flint,  good,  5cioton7/«_ _ 2 

Conglomerate,  iS^aron 59 

North  of  this,  on  the  Isaac  Wiekline  farm,  coal  has  been  mined  for  a 
number  of  years,  and  the  thickness  is  reported  to  varj'  from  2  feet  4 
inches  to  2  feet  6  inches.  The  following  section  was  obtained  at  the. 
mines: 

Ft.  In. 

Sandstone,  bluish,  closely  stratified 6 

Coal,  good.  1    ,5,,^^^ f    2  6 

Coal,  bony,  j  ( . .  4 

Clay. 

The  section  taken  on  land  of  ^I.  G.  Grover,  north  of  Wiekline, 
shows    he  massive  sandstone  above  the  coal.     The  record  follows: 

Ft.  In. 

Sandstone,  massive,  coarse-grained 22 

Coal,  Sharon^  reported  thickness 2  4 
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On  the  northwest  comer  of  Section  31^  on  land  of  Jasper  Bowman, 
the  coal  has  been  mined  for  local  use.  The  bed  here  is  reported  to  vary 
in  thickness  from  1  foot  6  inches  to  2  feet  2  inches,  and  to  average  about 
1  foot  8  inches.  The  heavy  sandstone  stratum  is  found  above  the  coal, 
but  in  places  shale,  varying  from  a  thin  parting  to  3  feet,  separates 
the  two.     The  following  rocks  were  exposed  for  measurement: 

Ft.         In. 

Shale .,  -.          2 

Coal,  Shararu. _' ^_ 2          1 

Covered ___ _ _ _  3 

Conglomerate,  jS^taron _  60 

In  Section  30,  on  land  of  W.  H.  Sprague,  the  stratum  is  made  up 
of  bone  shales  with  thin  coal  bands,  while  along  the  ridge  northwest 
of  this  the  coal  is  wanting.  The  section  taken  near  Mr.  Sprague's 
house  is  as  given  below: 

Ft.  In. 

Sandstone,  coarse-grained,  with  some  pockets  of  quartz  pebbles 21 

Bony  shales,  with  thin  coal  layers,  Sharon 3 

Clay.. 1 

Covered 4 

Conglomerate,  massive,  Sharon 30 

The  following  rocks  were  exposed  at  the  mine  of  James  Maple  & 
Son,  in  Section  22: 

Ft.  In. 

Shale -- 6 

Coal,  good..... .._.  1    g^^^^ f   2  6 

Coal,  bony,  m  places  wantmg.  J  (  . .  2 

Clay,  blue,  siliceous  ._ v  1 

In  Section  22,  near  the  home  of  Peter  Lew,  Jr.,  coal  is  mined  for 
local  use.  The  stratum  is  reported  to  have  a  thickness  of  from  1  foot 
10  inches  to  2  feet  8  inches.  The  bed  shows  irregularity  of 'deposition, 
for  there  is  a  dip  of  20  feet  to  the  north  in  about  100  yards.  The  blossom 
of  the  coal  was  seen  at  a  few  places  along  the  ridge  north  of  this  in  Section 
19,  but,  as  the  cover  is  shallow,  it  has  not  been  worked.  In  the  north- 
west corner  of  this  section  the  rocks  exposed  were  as  follows: 

Ft.  In. 

Sandstone,  coarse-grained,  with  fine  and  coarse  pebbles.  _ 45 

Horizon  of  Sharon  coal,  noted  just  east. 

Conglomerate,  ^Aoron 45 

Sandstone,  fine-grained,  with  some  shales  and  parts  covered 80 

Shales,  with  sandstone  layers,  and  Logan  y  parts  covered 70 

On  the  high  point  near  Chimney  Rocks  there  are  about  75  feet 
of  strata  above  the  horizon  of  the  Sharon  coal.  The  blossom  of  the 
coal  was  not  seen.  West  of  the  main  ridge  in  eastern  Jacksou  Town- 
ship, which  is  the  productive  area,  the  coal  seems  to  be  very  thin  or 
completely  wanting,  although  there  are  many  hills  above  the  horizon. 
On  some  of  these  the  Sharon  coal  is  replaced  by  the  heavy  sandstone 
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above,  which  lies  directly  on  the  conglomerate.  On  some,  both  the 
Sharon  conglomerate  and  coal  are  wanting,  and  the  rocks  near  the 
horizon  of  the  Sciotoville  clay  are  in  contact  with  the  Logan  sandstone 
or  shales. 

Economic  Value 

The  estimated  area  of  the  small  field  in  Marion  and  Union  town- 
ships is  only  about  400  acres,  of  which,  from  surface  indications,  not 
more  than  60  per  cent  is  productive  territory;  while  the  area  of  the 
large  field  in  Beaver  and  Jackson  townships  is  approximately  2,000  acres 
of  which,  judging  from  the  distribution  of  the  mines,  about  the  same 
per  cent  is  productive.  The  total  area  in  Pike  County,  in  which  the 
Sharon  coal  has  sufficient  thickness  and  cover  for  mining,  is  approxi- 
mately 1,400  acres.  Due  to  the  uncertainty  of  the  bed  this  estimate 
may  be  somewhat  high.  The  coal  for  many  years  has  contributed  a 
i)8iTt  of  the  local  fuel  supply.  On  Allen  Ridge  it  is  the  main  reliance. 
Although  the  coal  has  been  drawn  from  a  part  of  the  productive  area, 
the  supply  yet  available  is  ample  for  local  wants  for  many  years.  So 
far  the  mining  has  been  done  in  a  rather  haphazard  way,  for  the  mines 
are  worked  usually  only  a  few  months  during  the  fall  and  winter.  The 
method  usually  followed  is  single  entry  with  side  rooms,  little  pro- 
vision being  made  for  ventilation  or  drainage.  The  coal  cars  are  pushed 
by  hand.  The  system  used  admits  only  of  mining  close  to  the  out- 
crop, so  the  main  bodies  of  the  coa4  are  yet  untouched.  The  area 
and  thickness  of  the  bed,  with  the  limited  fuel  demand,  are  not  suffi- 
cient to  warrant  operation  on  a  large  scale.  The  bed  varies  in  composi- 
tion and  structure  in  much  the  same  way  as  in  the  Jackson  field.  In 
some  localities  it  is  made  up  of  quite  pure  coal,  in  others  of  rough  bony 
coal,  and  in  others  of  black  bony  shales  with  thin  coal  bands.  The  coal 
averages  rather  high  in  ash,  which  is  light  colored  and  powdery,  but 
low  in  sulphur.  It  has  a  good  solid  structure  and  a  bright  color.  It  bums 
readily  and  has  good  heating  power.  On  the  whole  the  bed  is  of  im- 
portance for  a  local  fuel  supply.  • 

The  sandstone  which  is  found  above  the  Sharon  coal  in  a  part  of 
this  region,  and  which  in  places  is  very  pebbly,  having  all  the  char- 
acteristics of  a  true  conglomerate,  is  of  interest.  The  pebbles  in  this 
sandstone  are  similar  in  composition  and  shape,  but  average  some- 
what smaller  in  size  than  those  in  the  true  conglomerate  below,  both 
evidently  derived  from  the  same  original  source.  It  is  questionable 
whether  this  pebbly  sandstone  should  be  considered  a  part  of  the  Sharon 
conglomerate,  although  in  some  localities  the  two  are  quite  alike  in 
structure  and  general  appearance.  The  Sharon  conglomerate  varies 
from  a  very  coarse-grained  pebbly  conglomerate  to  a  medium  fine- 
p^rained  sandstone,  and  this  sandstone  above  the  coal  has  the  same 

al  phases,  hut  the  pebbles  are  only  medium  sized  and  confined 
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usually  to  thin  layers  near  the  base  of  the  deposit,  or  are  distributed 
irregularly  throughout  the  mass.  This  sandstone  is  pebbly  only  in 
local  areas,  while  the  Sharon  conglomerate-  generally  contains  more 
or  less  coarse  material.  Pebbles  are  common  also  to  strata  higher 
in  the  Coal  Measures,  notably,  the  Guinea  Fowl  ore,  the  sandstone 
below  the  Quakertown  coal,  and  that  above  the  Lower  Kittanning 
coal.  The  time  interval  between  the  deposition  of  the  Sharon  con- 
glomerate and  this  sandstone  was  of  suflScient  diu-ation  to  allow  the 
deposition  of  the  Sharon  coal,  and  in  some  localities  a  few  feet  of  shales 
and  shaly  sandstone.  In  the  localities  where  the  intervening  coal 
and  shales  are  wanting,  as  a  general  rule,  there  is  a  well-defined  dis- 
conformity  between  the  two  deposits,  but  at  some  places  no  separation 
was  evident.  The  deposition  of  the  coal  and  shales  involves  elevation 
changes  or  restriction  of  current  action. .  In  this  sandstone,  a  part  of 
the  material,  including  the  coarser  pebbles,  may  have  been  derived 
also  through  erosion  from  land  masses  of  conglomerate,  the  existence 
of  which,  during  this  period,  is  indicated  by  the  pronounced  discon- 
formity  noted  in  localities  to  the  south,  where  the  conglomerate  ex:=^ 
tends  into  the  upper  measures  to  the  horizon  of  the  Sciotoville  clay. 
The  evidence  points  more  to  similarity  of  conditions  during  deposi- 
tion— ^the  same  as  existed  during  the  formation  of  the  coal  beds — than 
to  a  direct  relation  between  the  two  deposits.  In  the  opinion  of  the 
writer,  the  pebbly  sandstone  deposits  above  the  Sharon  coal  should 
not  be  considered  a  part  of  the  Sharon  conglomerate. 

SHARON  IRON  ORE 

Only  a  few  small  pockets  of  ore,  which  were  placed  with  some 
confidence  on  this  horizon,  were  foimd  in  Pike  County.  In  Section 
23,  Marion  Township,  on  land  of  W.  M.  Lyons,  ore  was  formerly  mined 
for  the  Star  Furnace  Company,  Jackson,  Ohio.  Mr.  Lyons  reports 
the  stratum  to  vary  in  thickness  from  4  inches  to  1  foot  6  inches,  and 
the  ore  to  Tbe  of  good  quality  compared  to  other  native  ores.  The 
ore  was  mined  by  stripping.  Here  the  Sharon  conglomerate  is  want- 
ing and  the  stratum  lies  close  to  the  Logan  sandstone.  No  section 
was  obtained,  as  the  strata  were  more  or  less  covered  when  the  region 
was  visited.  The  same  ore  was  also  mined  for  the  same  company 
south  of  this  on  lands  of  William  Ehrman  and  G.  W.  Keller.  Here 
the  stratum  is  reported  to  have  a  thickness  of  from  10  inches  to  1  foot 
6  inches,  and  the  quality  to  be  the  same  as  that  on  the  Lyons  property. 
This  ore  was  also  exposed  along  the  road  in  the  southern  part  of  Section 
3,  Jackson  Township.  Here  it  lies  close  to  the  Sharon  conglomerate 
which  is  massively  developed.     The  value  of  the  deposits  is  small. 

SCIOTOVILLE  CLAY 

The  Sciotoville  clay  is  seldom  present  in  Pike  County,  although 
many  knobs  in  the  eastern  part  rise  above  this  horizon.     In  part  of 
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the  area  the  clay  is  replaced  by  massive  sandstones,  but  even  where 
the  strata  are  mainly  shales  the  member  is  seldom  present.  In  Section 
19,  Union  Township,  on*  land  of  Jacob  Fraser,  the  Scioto ville  clay 
was  seen  well  above  the  Sharon  coal.  The  relation  of  the  Scioto  ville 
clay  to  that  of  the  Sharon  coal  and  conglomerate  below  is  about  normal. 
The  section  taken  on  this  land  is  as  follows:  p^       j^ 

Clay,  flinty,  SciatovUle,  seen  on  outcrop  only \ 

Covered... 30 

QosA^  Sharon... _ 2 

Clay  and  covered 3 

Conglomerate,  iS/taron 20 

In  Section  28,  Marion  Township,  on  land  of  Earl  Brown,  pieces  of 
good  quality  flint  clay  with  a  heavy  *'pink  eye"  clay  below  were  seen 
on  the  outcrop.  Here  the  Sharon  conglomerate  shows  a  decided  roll; 
the  clay  lies  close  to  the  crest  of  this  and  the  Sharon  .coal  in  the  trough 
to  the  east.  Along  the  road  that  leads  from  the  ridge  to  McDowell 
Creek,  in  Section  27,  the  clay  was  seen  also  lying  close  to  the  conglom- 
erate. The  Sharon  coal  here  is  wanting.  The  rocks  exposed  are  as 
given  below:  p^       ,^ 

Ore,  nodular _  -_  2 

Clay,  dark,  flinty,  oolitic  structure. 

Clay,  "pink  eye,"  part  very  red ^ 

Conglomerate,  very  pebbly,  5^ron 20 

Covered ^ 10 

Sandstones,  shales  and  parts  covered,  Logan. 60 

North  of  Allen  Chapel,  in  Section  31,  Jackson  Township,  on  land 
of  Joseph  Hartley,  an  exposure  of  very  good  flint  clay  was  seen.  It 
lies  close  to  a  conglomerate,  the  upper  part  of  which  appears  to  be  the 
same  as  the  pebbly  sandstone  or  conglomerate  found  above  the  Sharon 
coal  just  south  of  Allen  Chapel.     The  section  recorded  is  as  follows: 

.  Ft.  In. 

Clay,  flint,  good,  Scioloville _-_ — 2 

Conglomerate 59 

"  The  Sciotoville  clay  in  Pike  County  has  practically  no  economic 
value,  for  the  deposits  are  small,  widely  scattered,  and  far  from  trans- 
portation facilities.  The  quality  of  the  clay  observed  on  land  of  Joseph 
Hartley  is  very  good,  but  the  territory  apparently  small.  These  de- 
posits are  of  interest  stratigraphically,  for  they  form  connecting  links 
in. the  chain  of  deposits  extending  northward  from  the  Scioto  County 
fields  to  those  in  Vinton  County,  and  they  also  show  the  wide  distribu- 
tion of  the  Sciotoville  clav. 

ANTHONY  COAL 

The  Anthony  coal  lies  just  above  the  Sciotoville  clay,  but  in  Pike 
'^  unty  only  a  thin  stain  or  blossom  was  noted,  and  that  in  but  two 
tics. 


►  Sciotoville { 
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SANDSTONE  NEAR  HORIZON  OF  SCIOTOVILLB  CLAY 

The  sandstones  near  the  Sciotoville  clay  horizon  in  some  localities 
are  quite  pure,  approaching  glass  sand  quality.  They  were  noted 
especially  in  eastern  Marion  Township.  On  the  high  hill  near  the 
line  of  sections  27  and  28  the  deposit  measured  12  feet  in  thickness. 
The  sandstone  there  is  light  colored,  rather  fine-grained,  and  quite 
free  from  clay,  mica,  or  iron  minerals.  It  is  used  locally  for  foundation 
and  bridge  stone.  It  appears  to  correlate  with  the  sandstone  observed 
near  Glade  in  Jackson  County. 

ITEMS  OF  GENERAL  INTEREST 

Springs 

The  large  number  of  perennial  springs  in  the  regions  where  the 
Sharon  conglomerate  is  well  developed  are  of  interest,  as  they  afford  an 
ample  supply  of  very  pure  water  for  both  man  and  beast.  In  this 
respect  there  is  a  marked  contrast  between  these  regions  and  those 
where  the  rocks  are  Mississippian  shales  and  sandstones,  for,  in~  the 
latter,  constantly  flowing  springs  are  few,  and  the  waters  of  these  gener- 
ally poor.  These  springs  usually  issue  from  near  the  base  of  the  con- 
glomerate, which,  as  previously  described,  forms  many  bold  cliffs  and 
gorge-like  valleys.  In  the  heat  of  the  summer,  around  those  springs, 
especially  when  sheltered  by  the  cliffs  and  trees,  are  foimd  cool  retreats 
for  the  live  stock.  Many  of  the  springs  have  a  strong  flow  of  water, 
and  issue  well  above  the  valley  plains,  so  that  irrigation  in  a  small  way 
may  be  carried  on  during  the  dry  summer  months,  cheaply  and  profit- 
ably.    Their  value  for  truck  gardening  is  worthy  of  consideration. 

Fruit  Lands 

The  high  sandy  ridges,  especially  in  the  regions  ^here  the  Sharon 
conglomerate  is  prominent,  are  excellent  fruit  lands.  The  trees,  when 
given  proper  attention,  bear  abundantly,  and  the  fruit  is  highly  colored 
and  of  excellent  quality.  Orchards  on  this  ridge  land  may  be  culti- 
vated and  sprayed  with  ease.  The  conditions  for  marketing  at  present ' 
are  somewhat  unfavorable,  but  with  the  extension  of  good  roads  into  the 
hilly  regions  these  conditions  will  be  improved.  There  is  also  some 
good  fruit  land  in  the  old  preglacial  river  valleys  in  eastern  Pike  County. 
The  parts  best  suited  are  the  high  terraces  and  those  on  the  main  plains, 
which  are  well  drained  by  small  streams.  The  areas  that  are  swampy, 
or  have  a  hardpan  close  to  the  surface  should  be  avoided. 

A  few  small  but  very  good  orchards  are  found  in  the  old  Teays 
River  Valley  a  few  miles  east  of  the  Scioto  River.  The  largest  orchard 
in  the  region,  however,  is  located  in  the  valley  of  the  Portsmouth  River, 
about  1  mile  east  of  Wakefield.  The  owner,  W.  W.  Tibbals,  kindly 
gave  the  following  information  concerning  it:  "The  farm,  which 
consists  of  186  acres,  is  located  on  the  top  of  a  ridge,  which  has  an 
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elevation  from  800  to  850  feet  above  tide.  More  than  100  acres  are  as 
level  as  the  land  in  the  Scioto  bottoms.  From  this  level  tract  the  land 
slopes  to  valleys  on  the  north,  south,  and  west;  hence  it  has  natural 
conditions  favorable  for  perfect  air  and  water  drainage.  The  orchard 
covers  a  territory  of  80  or  90  acres,  and  consists  of  about  11,000  peach 
trees,  the  main  varieties  of  which  are  Carmen,  Belle,  Elberta,  Old 
Mixon,  Stump  of  the  World,  Chairs  Choice,  Smock,  and  Salway. 

"Modem  methods  have  been  employed  in  caring  for  the  trees 
fnwn  the  beginning.  The  trees  are  headed  low;  hence  more  than  75 
per  cent  of  the  fruit  is  gathered  without  ladders.  The  trees  are  sprayed 
from  one  to  three  times  each  year,  which  keeps  them  in  good  condition. 
The  entire  orchard  has  been  cultivated  from  the  time  the  trees  were 
set.  During  May  or  June  the  ground  is  either  plowed  or  disked.  It  is 
then  harrowed  frequently  until  late  in  July.  Cow  peas  are  then  sown 
for  a  cover  crop  and  for  soil  enrichment.  The  trees  are  very  thrifty 
and  the  fruit  produced  is  large  and  perfect.  The  fruit  ripens  just 
between  the  southern  crop  from  Georgia  and  the  northern  crop  from 
Michigan;  hence  it  ripens  at  a  time  when  fruit  commands  good  prices. 
With  the  modem  methods  of  orchard  heating  and  smudging  a  crop 
failure  seldom  occurs.  Considering  the  low  price  at  which  undeveloped 
land  in  Pike  County  is  valued,  I  consider  this  an  excellent  territory 
for  an  investment  of  this  kind." 


v 


CHAPTER  IV 

EASTERN  HALF  OF  SCIOTO  COUNTY       " 

Importance  of  the  Area 

This  county  is  of  special  interest  for  its  ceramic  products.  The 
manufacture  of  fire  brick  began  in  1864,  and  the  business  has  remained 
prosperous,  as  the  ware  enjoys  a  good  reputation  and  a  wide  market. 
This  region  is  also  one  of  the  recognized  centers  of  the  paving  brick 
industry  of  the  State.  For  years  the  charcoal  iron  furnaces  were  im- 
portant, but  these  have  been  dismantled.  The  ores,  coals,  and  lime- 
stones have  but  little  economic  value,  but  the  vast  wealth  of  clays 
and  shales  indicates  a  bright  future  for  the  established  ceramic  industry. 

Location  and  Area 

Scioto  Coimty  lies  in  the  southern  part  of  the  State  on  the  Ohio 
River,  which  thus  forms  its  southern  boundary.  It  is  bounded  on  the 
east  by  Lawrence  and  Jackson  counties,  on  the  north  by  Pike,  and  on 
the  west  by  Adams.  The  area  of  the  county,  according  to  the  latest 
government  estimate,  is  640  square  miles.  That  part  of  Scioto  County 
east  of  the  Scioto  River  only  will  be  treated  in  this  bulletin. 

Topography 
Relief 

The  surface  of  Scioto  County  has  been  extensively  modified,  both 
by  the  present  streams  and  by  preglacial  streams.  The  region  is  rough 
and  broken,  except  the  flood  plains  of  the  Ohio,  Scioto,  and  the  pre- 
glacial Teays  rivers.  The  flood  plain  of  the  Ohio  along  Scioto  County 
is  generally  narrow,  but  that  of  the  Scioto  averages  from  one  and  one- 
half  to  three  miles.  A  preglacial  stream  (Teays)  ran  northward  across 
the  county  through  the  California  Valley  from  the  present  Ohio  Valley 
near  Wheelersburg  into  Pike  County  near  the  village  of  California. 
This  old  valley  is  from  one  to  two  miles  wide  and  very  level,  excepting 
that  part  from  Wheelers  Mills,  south,  which  has  been  dissected  by  the 
Little  Scioto,  and  left  notably  terraced.  The  flood  plain  of  the  Little 
Scioto,  north  from  where  it  enters  the  California  Valley  at  Wheelers 
Mills,  is  usually  very  narrow,  seldom  exceeding  one-fourth  mile  in  width. 
The  Pine  Creek  Valley  in  Scioto  Coimty  averages  about  one  mile  in 
width  along  the  lower  course,  but  narrows  to  one-half  mile  in  Vernon 
Township.  That  part  of  the  county  that  lies  between  the  Scioto  and 
the  California  valleys  is  exceptionally  broken  and  rugged,  as  it  has  been 
dissected  by  many  small  streams,  which  have  cut  deeply  into  the  Waverly 
sandstones  and  shales,  thus  forming  hills  with  steep  bluffs  and  narrow 
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ridges.  The  area  east  of  the  California  Valley,  although  traversed  by 
numerous  small  streams,  is  more  varied,  as  the  soft  coal  formation 
strata  have  yielded  more  readily  to  erosive  forces,  which  have  thus 
widened  the  valleys  and  rounded  the  hills.  An  exception  to  this  is  in 
Madison  Township,  where  the  streams  in  cutting  through  the  massive 
Sharon  conglomerate  have  left  the  hills  steep  and  the  valleys  gorge-like. 

Drainage 

Present  Streams 

The  Ohio  River  receives  directly  or  indirectly  the  waters  from  the 
entire  region.  The  Scioto  River,  which  enters  the  county  from  the 
north,  flows  south,  and  empties  into  the  Ohio  at  Portsmouth.  It  re- 
ceives the  drainage  of  only  a  small  territory  east  of  the  stream,  which 
comprises  Valley  Township  and  the  western  parts  of  Clay  and  Jefferson 
townships.  The  Little  Scioto  River,  which  is  formed  by.  the  junction 
of  Brushy  and  Rocky  forks,  flows  southward,  and  empties  into  the  Ohio 
near  Sciotoville.  It  is  the  most  important  stream  in  the  eastern  part 
of  the  county,  and,  as  it  lies  in  the  basin  of  the  old  California  Valley,  it 
drains  Harrison,  Madison,  and  parts  of  Porter,  Clay,  Jefferson,  Bloom, 
and  Vernon  town^^hips.  -  Pine  Creek,  which  heads  in  Lawrence  County, 
flows  southward  into  Scioto  Coiiinty,  and  empties  into  the  Ohio  above 
Wheelersburg.     It  drains  parts  of  Green,  Vernon,  and  Bloom  townships. 

Old  River  Valleys 

A  system  of  preglacial  rivers,  which  flowed  northward  across  the 
county,  and  greatly  modified  the  topography,  can  be  traced  by  their 
old  valleys,  that  now  are  of  special  interest  on  account  of  their  hist-ory, 
and  on  account  of  the  fertile  farming  lands  found  in  them.  These  old 
rivers  left  large  areas  of  level  or  gently  rolling  lands,  which  otherwise 
would  have  been  broken  and  hilly;  thus  the  valuable  uplands  of  Dogwood 
Ridge,  with  the  level  belt  extending  northward  past  Harrisonville  and 
Stockdale,  are  but  the  flood  plain  of  the  old  Teays  River.  The  effects  of 
the  old  rivers  are  shown  also  by  the  meanderings  and  directions  of  tbe 
courses  of  some  of  the  present  streams;  for  example,  the  waters  from 
the  head  of  Long  Run,  which  rises  about  three  miles  from  the  Scioto, 
and  three  and  one-half  miles  from  the  Ohio,  travel  over  30  miles  before 
they  finally  reach  the  latter  stream.  The  tortuous  course  and  gorge- 
like valley  of  the  Little  Scioto,  from  Harrison  Mills  north  to  the  county 
line,  is  due  to  the  stream  having  been  formed  from  several  tributaries 
of  the  old  Teays  River.  The  history  of  the  main  stream  has  been  given- 
by  W.  G.  Tight,  who  made  a  careful  study  of  the  region.     The  two  old 

rivers  of  importance  recognized  by  him  are  the  Teays  and  the  Portsmouth. 
California  Valley.' — North    of    Wheelersburg   and    near    Stockdale,    in    Scioto 

• 

'Prof.  Paper  No.  13,  United  States  Geological  Survey.  Drainage  Modification  in 
Southeastern  Ohio  and  Adjacent  Parts  of  West  Virginia  and  Kentucky,  by  W.  G. 
Tight,  pages  57-58. 


PLATE  Xni. 


—Valley  of  the  preglacial  Teays  Iliver  near  Wheelerebtirp,  Scioto  County.    This 
valley  is  about  150  feet  above  that  of  the  Ohio  River,  and  more  than  1  mile  wide 


B. — An  old  valley  near  Bloom  Station  in  Scioto  County  cut  at  nearly  right  angles  by 
Halea  Creek.    The  main  valley  appears  in  the  background. 
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County,  and  extending  into  Pike  and  Jackson  counties,  is  the  old  California  Valley, 
which  has  been  described  by  the  author  and  Mr.  Frank  Leverett,  and  correlated,  with 
considerable  confidence,  with  the  Flatwoods  and  Teays  valleys,  on  the  basis  of  the  grade 
of  the  old  valley  floor  and  the  deposits  found  upon  it,  which  consist  of  gravel  beds  of 
quartz  pebbles  overlain  by  silt  deposits.  The  southern  portion  of  this  valley  is  very 
deeply  cut  by  the  Little  Scioto  River  and  its  tributaries,  but  the  northern  portion,  in 
the  vicinity  of  California  Flats,  and  the  area  extending  thence  northward  to  the  Scioto 
at  Waverly,  are  very  perfectly  preserved.  Its  featm-es  may  easily  be  observed  from  the 
train  on  the  Ohio  Southern  Railroad  at  Beaver.  Between  the  Ohio  at  Wheelersburg 
and  the  Scioto  at  Waverly  this  floor  has  at  present  at  least  five  water  partings  across  it, 
which  is  suggestive  of  the  great  length  of  time  which  has  elapsed  since  its  abando^unent 
and  the  establishment  of  the  present  drainage.  The  elevation  of  the  valley  floor  where 
it  is  cut  by  the  Scioto  Valley  is,  as  near  as  can  be  estimated,  about  600  feet  above  tide. 
This  would  make  a  grade  of  about  nine  inches  to  the  mile  between  St.  Albans,  W.  Va., 
and  this  point,  a  distance  of  about  100  miles.  As  indicated  in  the  articles  referred  to, 
the  topographic  features  of  the  California  Valley  are  quite  identical  with  those  of  the 
Teays  and  Flatwoods  valleys,  and  the  history  of  the  cycles  through  which  this  region 
has  passed  is  almost  exactly  similar  to  that  of  the  other  valley. 

The  deposits  on  these  old  valley  floors  differ  markedly  from  those 
on  the  floors  of  the  present  through-flowing  streams,  that  is,  the  Ohio 
and  Scioto  rivers.  In  the  preglacial  valleys  the  deposits  are  characterized 
by  the  presence  of  thick  beds  of  clays  with  interbedded  sands  and  by 
the  absence  of  notable  amounts  of  gravel,  the  pebbles  of  which  are 
composed  of  limestone  or  igneous  minerals,  while  along  the  Ohio  and 
Scioto  rivers  the  deposits  are  marked  by  the  thick  beds  of  sands  and 
gravels,  and  by  the  composition  of  the  materials,  some  considerable 
part  of  which  is  from  limestone  and  granitic  rock.  In  general  the  de- 
posits are  of  two  distinct  types,  and  they  represent  two  periods  in  the 
history  of  the  streams.  Thin  beds  consisting,  in  the  main,  of  sand- 
stone bowlders  and  pebbles,  flint  from  the  Maxville,  Pottsville,  and 
Allegheny  limestones,  and  quartz  pebbles  from  the  Sharon  conglomerate, 
which  outcrops  in  the  adjacent  hills,  are  usually  found  lying  on  or  close 
to  the  bed-rock,  while  above  this  are  present  heavy  beds  of  light  gray 
or  bluish  clays,  where  unweathered,  with  interbedded  sands,  which  in 
places  are  highly  comminuted.  These  deposits  represent  the  deposition 
work  of  the  streams  during  their  period  of  normal  activity.  Along 
the  margins  of  the  old  valleys,  and  on  the  water  divides  of  the  streams 
now  dissecting  them,  heavy  beds  of  clays,  highly  stratified,  and  dis- 
tinguished by  their  plastic,  soapy  character,  and  by  their  freedom  from 
sand,  compose  the  upper  layers  of  the  valley  deposits.  These  clays 
were  laid  do^Ti  in  quiet  waters  during  the  slack-water  or  flood  stage, 
which  resulted  from  the  damming  of  the  lower  courses  of  the  streams 
by  the  advancing  ice  sheet. 

Portsmouth  Valley.*— Excepting  the  Teays  River,  the  most  im- 
portant of  these  old  streams  thus  mapped  and  described  by  Tight 
is  the  Portsmouth,  which,  flowing  northward  from  the  city  of  the  same 

>Prof.  Paper  No.  13,  U.  S.  Geol.  Surv.,  pp.  33-4. 
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name,  crossed  into  Pike  County.    The  valley  of  this  stream  is  now 
occupied  by  the  Scioto  River. 

Between  Soiotoville  and  Portsmouth  the  valley  is  again  constricted,  and  there  is 
another  col,  which  wiU  be  called  the  Portsmouth  col.  The  valley  is  not  so  narrow  at  the 
Portsmouth  col  as  at  many  other  points  where  it  has  cut  through  old  divides,  but  the 
bordering  hills  are  very  high,  rising  from  350  to  400  feet  above  the  river,  and  presenting 
very  steep  faces  and  often  vertical  cliffs  to  the  river  front,  so  that,  while  the  valley  is 
not  so  narrow,  the  location  of  a  col  at  this  point  seems  certain. 

At  Portsmouth  the  river  valley  bends  southwestward  and  increases  considerably 
in  width.  To  an  observer  in  the  Scioto  Valley  the  valley  of  the  Ohio  below  Portsmouth 
seems  the  natural  and  direct  continuation  of  the  Scioto,  and  to  the  observer  in  the  valley 
of  the  Ohio  below  Portsmouth,  looking  up  the  river,  the  Scioto  Valley  seems  the  natural 
and  direct  continuation  of  the  Ohio  Valley,  as  the  Scioto  River  Valley  broadens  as  one 
passes  up  the  Scioto^  while  the  valley  of  the  Ohio  narrows  rapidly  upstream  above 
Portsmouth. 

These  features  at  this  point  are  very  suggestive  with  reference  to  the  direction  of 
the  old  drainage  lines,  and  indicate  that  the  old  valley  was  continuous  between  the 
Scioto  and  the  portion  of  the  Ohio  below  Portsmouth. 

It  is  interesting  to  note  that  all  the  smaller  tributaries  of  the  Ohio  further  down- 
stream in  this  section  enter  the  valley  in  a  direction  opposite  to  the  course  of  the  river. 
At  Quincy,  at  the  mouth  of  Kinnicoiiick  Creek,  the  topographic  features  indicate  that 
the  continuation  of  the  valley  of  the  Kinniconick  was  normally  up  the  present  Ohio 
Valley,  or  northeastward;  and  below  the  mouth  of  the  Kinniconick  the  Ohio  Valley 
begins  to  narrow  rapidly  until  it  reaches  another  marked  constriction,  in  the  vicinity 
of  Manchester,  where  it  is  evident,  from  the  steep  sides  of  the  valley  walls  and  the 
elevation  of  the  table-land  on  each  side,  that  the  river  has  here  crossed  another  col, 
which  win  be  known  as  the  Manchester  col. 

East  of  Lucasville,  and  also  in  the  northern  part  of  Valley  Township, 
northeast  of  Clifford,  fragments  of  what  evidently  represent  parts  of 
the  old  Portsmouth  River  Valley  are  distinctly  noticeable,  as  these  high 
plains  contrast  strangely  with  the  rugged  topography  of  the  country 
eastward,  where  the  hills  rise  about  400  feet  above  them,  or  with  the 
flood  plains  of  the  Scioto  about  150  feet  below  these  high  plains.  The 
elevation  above  tide  of  the  surface  of  these  plains,  where  least  disturbed 
by  the  dissecting  streams,  is  about  680  feet,  while  that  of  the  rock 
floor,  as  nearly  as  could  be  determined,  is  about  640  feet.  These  figures 
agree  with  those  of  the  California  Valley,  and  thus  tend  to  establish 
its  relationship  to  the  preglacial  drainage.  A  comparison  of  the  deposits 
on  the  rock  floor  of  these  upland  plains  to  those  on  the  flood  plains 
of  the  Scioto  shows  also  that  the  materials  forming  them  were  not  de- 
rived from  a  common  source. 

The  deposits  on  the  flood  plains  of  the  Scioto  are  made  up  of  alternat- 
ing beds  of  gravel,  sand,  and  silts,  the  first  often  very  thick  and  the 
particles  well  sorted.  On  examination  the  pebbles,  in  the  main,  are 
found  to  be  granite  or  limestone.  This  material  is  of  glacial  origin,  as 
the  gravel  trains  are  easily  traced  to  the  drift  sheet  farther  north.  The 
deposits  in  the  upland  valleys  east  of  Lucasville  and  northeast  of  Clifford 
are  different  in  character.    The  headwaters  of  the  Portsmouth  River, 
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as  defined  by  Tight,  reached  the  Upper  Silurian  limestones  in  Adams 
Coimty,  Ohio,  and  Lewis  County,  Ky.  The  main  basin  was  carved  from 
Devonian  and  Carboniferous  rocks,  which  consist  principally  of  shales 
and  fine-grained  sandstones.  Irregular  deposits  of  Maxville  limestone, 
Sharon  conglomerate,  Sciotoville  clay,  and  thin  coals  are  found  on 
the  high  ridges  along  the  eastern  rim  of  the  basin.  Fluvial  deposits 
derived  from  such  rock  would  be  clays  and  fine-grained  sands  principally. 
The  rock  floor  of  these  old  stream  beds  is  formed  of  Cuyahoga  shales 
and  sandstones,  and  the  deposits  at  present,  as  nearly  as  could  be 
determined,  are  from  20  to  50  feet  in  thickness.  The  deposits,  where  ex- 
amined, show  the  following  jgeneral  structure  and  composition:  on  the 
bedrock  there  is  a  layer  only  a  few  feet  in  thickness,  which  is  made  up  of 
clay,  sand,  and  gravel,  with  some  bowlders,  ore  nodules,  and  cherty 
masses;  the  next  layer,  which  constitutes  the  main  body  of  the  beds, 
consists  of  irregular  interbedded  sheets  of  variable  thickness  of  clays 
and  of  fine-grained  sands,  with  some  pebbles  and  cherty  material  scat- 
tered promiscuously  throughout  the  mass,  while  the  upper  layer  is 
usually  clay.  The  bowlders  examined  were  sandstone,  and  their  texture 
is  ^bout  what  would  be  expected  from  locally  derived  sandstones  or 
freestones.  No  limestone  bowlders  were  noticed,  but  they  may  be 
present,  for,  owing  to  a  lack  of  exposures,  the  chances  of  observing 
the  lower  layer  of  these  deposits  are  few.  The  ore  nodules  are  evidently 
from  local  sources,  as  ferruginous  concretions  are  abundant  in  the  Cuya- 
hoga and  Logan  shales.  On  the  horizon  of  the  contact  of  the  Pennsyl- 
vanian  and  Mississippian  rocks  there  is  found  a  thin,  rather  persistent 
stratum,  which  is  made  up  of  brecciated  cherty  material  from  the 
Maxville  limestone,  quartz  pebbles  from  the  Sharon  conglomerate, 
and  iron  ore,  the  latter  acting  as  the  bonding  material.  This  stratum, 
occurring  well  towards  the  summits  of  the  ridges  east  of  the  Scioto, 
is  the  source  of  the  cherty  material  now  found  incorporated  with  the 
clay,  s^nd,  and  gravel  on  these  old  valley  floors. 

The  gravel  deposits  are  made  up  principally  of  two  kinds  of  pebbles; 
one  derived  from  the  local  sandstones,  and  another  less  abundant/ 
originally  derived  from  igneous  rock.  The  percentage,  shape,  and  size 
of  the  quartz  pebbles  in  the  latter  suggest  strongly  that  this  material 
was  derived  mainly  from  the  Sharon  conglomerate,  which  is  present 
in  local  areas  in  the  eastern  part  of  the  basin,  and  not  from  the  drift 
sheet  to  the  north. 

The  disintegration  of  shales  and  argillaceous  sandstones  produces 
sediments  consisting  of  clays  and  fin^-grained  sands.  Since  this  class 
of  rock  makes  up  the  thick  strata  of  the  basin  walls,  fluvial  deposits 
in  the  valleys,  under  normal  conditions,  would  be,  in  the  main,  sedi- 
ments of  this  type.  The  evidence  thus  tends  to  show  that  the  sedi-? 
ments  were  derived  from  local  material  and  laid  down  by  the  old  pre- 
Rlacial  stream.     From  the  above  it  is  thus  seen  that  there  is  a  marked 


464  GEOLOGY  OF  SOUTUERN  OHIO 

difference  between  the  deposits  in  these  upland  valleys  and  those  along 
the  Scioto.  The  latter  bear  distinctly  the  stamp  of  glacial  influence, 
while  the  former  do  not. 

From  a  consideration  of  basin  areas  the  Portsmouth  River  was 
only  about  one-fifth  the  size  of  the  present  Scioto,  which  has  obliterated 
most  of  the  preglacial  valley  from  Portsmouth  to  Waverly.  The 
course  of  the  old  stream,  judging  from  the  few  distinct  remnants  of  the 
old  valley,  was  somewhat  tortuous,  but  well  intrenched  in  the  broken 
land.  The  valley  of  the  Scioto  River  averages  between  IJ  and  2  miles 
in  width,  while  that  of  the  Portsmouth,  as  nearly  as  can  be  determined, 
was  about  1  mile. 

These  old  preglacial  rivers,  which  flowed  northward  through  the 
territory  for  a  very  long  period,  cut  broad  valleys,  and  reduced  the 
contour  of  the  adjacent  hills  to  more  gentle  slopes,  thus  developing 
large  tracts  of  level  or  moderately  level  lands  which  are  quite  fertile,  and 
well  suited  for  agricultural  purposes.  The  area  of  this  land  in  the 
California  Valley  alone  amounts  to  more  than  30  square  miles,  and  that 
in  its  tributaries  amounts  to  at  least  20  square  miles.  The  area  of  this 
land  in  the  original  Portsmouth  Valley  cannot  be  determined,  for  a 
large  part  of  the  Scioto  Valley  is  the  work  of  the  present  stream,  but 
the  area  was  evidently  less  than  that  in  the  California  Valley,  as  the 
volume  of  water,  owing  to  the  more  restricted  basin,  was  much  smaller. 
The  fragments  of  the  old  valley  seen  east  of  Lucasville  and  northeast 
of  Clifford  have  an  area  of  about  10  square  miles. 

These  old  valleys  are  not  only  of  value  for  their  fine  farming  lands, 
but  they  afford  natural  outlets  for  roads  and  railroads.  Most  of  the 
pikes  of  the  county  follow  them  closely. 

Stratigraphy 

All  the  surface  rocks  in  this  region  are  of  sedimentary  origin,  having 
been  deposited  by  the  agency  of  water.  They  consist  of  sandstones, 
conglomerates,  shales,  limestones,  coals,  iron  ores,  and  clays.  The 
thickness  of  the  Mississippian  sandstones  and  shales,  which  varies  from 
place  to  place,  is  usually  about  800  feet,  while  that  of  the  Peimsylvanian 
strata,  measured  from  the  bottom  of  the  Sharon  conglomerate,  if  present, 
to  the  Middle  Kittanning  coal,  which  just  caps  some  of  the  highest 
knobs,  is  approximately  490  feet;  hence  the  total  thickness  of  Car- 
boniferous rocks  is  between  1,200  and  1,300  feet.  All  the  stratified 
rocks  found  in  this  region  belong  to  the  Mississippian  and  Pennsylvanian, 
except  the  gravels  and  silts  deposited  by  the  old  preglacial  rivers  and 
those  laid  down  by  the  present  streams,  which  belong  to  the  Quaternary. 
All  the  strata  have  a  fairly  uniform  dip  south  of  east.  Figured  from 
the  Sciotoville  clay  deposits  as  a  base,  the  dip  east  is  43  feet  to  the  mile, 
that  south  13.5  feet,  and  that  south  of  east  44.5  feet. 

The  alluvium  and  gravel  deposits  of  the  Quaternary  system  are 
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first  described,  as  they  have  no  direct  relation  to  the  rocks  of  the  Missis* 
sippian  and  Pennsylvanian  systems,  which  are  then  taken  up  in  ascend- 
ing order,  beginning  with  the  oldest. 

General  Relation  of  the  Beds  in  Eastern  Scioto  County 


S^wtcm. 


Quaternary. 


Series. 


Recent. 


Pleistocene. 


Pennsylvan- 


ian. 


Formation. 


Allegheny. 


Pottsville. 


Member. 


Recent  alluvium  and  gravel  deposits. 


Glacial  and  old  river  deposits. 


Middle  Kittanning,  Sheridan,  Hocking,  or 

No.  6  coal. 
Middle  Kittanning  clay. 
Red  Kidney  ore. 
Oak  Hill  clay. 
Lost  Seam  coal. 

Lower  Kittanning,  Newcastle,  or  No.  5  coal. 
Lower  Kittanning  clay  and  shale. 
Ferriferous,  Limestone,  or  Baird  ore. 
Vanport,  Ferriferous,  Hanging  Rock,  or  Gray 

limestone. 
Clarion,  Limestone,  or  No.  4a  coal. 
Clarion  clay. 
Canary  ore. 

Clarion,  or  Hecla  sandstone. 
Brookville,  or  No.  4  coal. 


Homewood  sandstone. 

Kidney  ore. 

Tionesta,  or  No.  3b  coal. 

Upper  Mercer,  Franklin,  or  Big  Red  Block  ore. 

Upper  Mercer  limestone. 

Sand  Block  ore. 

Upper  Mercer,  Webster  Block,  or  No.  3a  coal. 

Lower  Mercer,  or  Little  Red  Block  ore. 

Lower  Mercer  limestone. 

Boggs  ore. 

Lower  Mercer,  or  No.  3  coal. 

Vandusen  coal. 

Lincoln  ore,  or  Jackson  Sand  Block  ore. 

Bear  Run  coal. 

Quakertown,    Wellston,    Jackson    HiU,    or 

No.  2  coal. 
Black  Band  ore. 
Guinea  Fowl  ore. 
Anthony  coal. 
SciotoviUe  clay. 
Sharon  iron  ore. 

Sharon,  Jackson  Shaft,  or  No.  1  coal. 
Sharon  conglomerate. 
Harrison  ore. 
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General  Relation  of  the  Beds  in 

Eastern  Scioto  County — Concluded. 

System. 

Series. 

Formation. 

Member. 

Maxville. 

Maxville  limestone. 

Logan. 

Vinton  sandstone. 

Allensville  sandstone  and  conglomerate. 

Byer  sandstone. 

Misaifisippisn. 

Cuyahoga. 

Portsmouth  shales. 
Buena  Vista  sandstones. 
Henley  shale. 

Sunbuiy. 

• 

Berea. 

Bedford. 

QUATERNARY  SYSTEM 


RECENT  RIVER  DEPOSITS 


Deposits  of  alluvium  and  gravel,  which  were  laid  down  principally 
during  inundation  periods,  and  which  vary  greatly  in  thickness,  are 
found  on  the  flood  plains  of  the  present  streams.  Along  the  Ohio 
and  the  Scioto  rivers  these  deposits  consist  generally  of  thick  beds  of 
gravel,  overlaid  by  beds  of  sand  and  clay.  The  gravel  is  largely  of 
glacial  origin,  as  it  contains  much  limestone  and  granitic  materials, 
which  have  been  transported  from  the  glaciated  regions  by  the  glacial 
and  present  streams.  It  is  hard  to  define  the  work  done  by  the  glacial 
and  by  the  present  streams,  as  the  latter  receive  a  large  quantity  of 
material  from  the  same  source  as  the  former  received  their  loads. 

The  gravel  beds  along  the  Ohio,  and  especially  along  the  Scioto, 
furnish  much  material  for  concrete,  ballast,  and  road  work.  For  con- 
crete work  the  gravel  is  usually  graded  by  screening  into  sizes,  which 
may  then  be  proportioned  to  the  quantity  of  each  desired.  The  bulk 
of  the  gravel  thus  used  at  Portsmouth  is  taken  from  the  Scioto  beds. 
The  Norfolk  &  Western  Railway  used  large  quantities  of  this  gravel  for 
ballast,  and  formerly  the  county  roads  in  the  Ohio  and  Scioto  valleys 
were  faced  with  it.  At  present  limestone  has  largely  replaced  gravel 
for  road  work.  Most  of  the  sand  used  in  this  vicinity  in  concrete, 
cement,  and  lime  mortars  was  formerly  taken  from  the  Ohio  and  Scioto 
beds,  but  at  present  it  is  taken  mainly  from  the  latter  source,  as  the 
sand  beds  along  the  Scioto  are  more  available,  and  the  sands  contain 
fewer  coal  particles,  which  are  objectionable  for  cement  facings  and  for 
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the  white-coat  plaster.    The  Scioto  Sand  Company  of  Portsmouth, 
which  regularly  markets  sand  and  gravel,  states: 

We  obtain  our  material  from  the  Scioto  River,  some  being  taken  directly  from 
the  bed  of  the  stream,  and  some  from  a  bar  thrown  up  by  the  current.  Our  apparatus 
is  an  overhead  cableway  with  clam-shell  bucket  operated  by  a  three-drum  friction  en- 
gine. The  material  is  dumped  from  the  bucket  into  a  hopper  which  feeds  it  to  the  re- 
volving screens  where  it  is  sized  and  washed  at  the  same  time  and  thence  conveyed  by 
gravity  to  the  storage  bins.  We  have  three  grades  of  material:  the  mixed  sand  and 
gravel  just  as  it  comes  from  the  river;  the  washed,  screened  sand;  and  the  washed, 
screened  gravel.  We  have  been  in  operation  for  only  a  year  ami  a  half  and  estimate 
our  sales  for  the  year  1913  at  about  fifteen  thousand  yards.  Our  material  has  given 
good  satisfaction  for  plastering,  brick-laying,  concrete,  and  aU  that  class  of  construc- 
tion work. 

The  deposits  laid  down  on  the  flood  plains  of  Pine  Creek  and  the 
Little  Scioto  are  largely  the  work  of  the  present  streams,  while  those 
found  on  the  terraces  and'  uplands  are  due  mainly  to  the  preglacial^ 
streams.  The  present  streams  do  not  head  in  the  glaciated  region, 
and  they  were  not  at  any  time  directly  connected  with  it;  hence  the 
gravel  foimd  along  these  streams  contains  but  little  granitic  material, 
except  some  quartz  pebbles  foimd  along  ^the  Little  Scioto  which  are 
derived  from  the  Sharon  conglomerate.  The  gravel  is  composed  mainly 
of  soft  sandstone,  derived  from  the  Carboniferous  rocks,  but,  owing  to 
lack  of  better  material,^it  is  used  locally  for  concrete  work  and  for  road 
facing.  The  sands  along  these  streams  contain  silty  material,  which 
restricts  their  efficiency  for  cement  mortars,  as  the  extremely  fine 
silica  or  alumina  from  this  material  becomes  a  component  of  the  cement 
which  is  thus  thrown  out  of  the  proper  silica-alumina-lime  ratio.  They 
are  used  only  to  supply  the  local  needs. 

The  clays  of  recent  origin  found  along  Pine  Creek,  and  'along  the 
Ohio,  Scioto,  and  Little  Scioto  rivers,  are  valuable  for  ceramic  purposes, 
but  as  yet  they  have  been  used  to  only  a  small  extent.  They  are  well 
fitted  for  the  manufacture  of  drain  tile,  both  common  and  face  red 
brick,  fire  proofing,  and  roofing  tile.  Several  small  yards  at  Ports- 
mouth formerly  worked  these  clays  for  common  brick,  but  they  now 
use  Cuyahoga  shale. 

The  following  brief  description  of  the  plant  of  the  Joshua  Oakes 
&  Sons  Company,  located  near  Haverhill,  was  furnished  by  Oscar 
Oakes: 

The  company  was  organized  in  1877  and  incorporated  in  1S96.  The  days  used 
are  of  alluvial  origin  and  are  obtained  from  the  upper  flood  plain  of  the  Ohio  River. 
The  deposit,  about  12  feet  in  thickness,  consists  of  light  or  imweathered  oby,  and  of 
yellow  or  weathered  clay.  Both  clays  have  much  the  same  working  properties.  Th^ 
have  excellent  plasticity  and  are  quite  free  from  deleterious  materials,  such  as  bowlders, 
iron  concretions,  or  sand.  The  mining  of  the  material  is  a  simple  matter,  as  aU  that  is 
required  is  to  remove  the  soil,  then  loosen  the  clay  by  explosives,  or  by  the  pick.  The 
ware  is  manufactured  as  follows:  The  clays  are  first  put  through  a  crusher  to  break  up 
the  lumps,  then  they  are  formed  into  a  plastic  mud  in  a  pug  mill.  The  properly  tern-  - 
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pere<i  mud  then  goes  to  the  tile  machine  which  shapes  it  into  the  size  of  ware  desired. 
No  difficulty  is  encountered  here,  as  the  clay  produces  an  excellent  body  which  is  quite 
free  from  laminations,  or  body  checks,  and  sufficiently  strong  to  withstand  factory 
handling.  The  ware  is  dried  both  in  steam  driers  and  on  open  floors,  the  method  fol- 
lowed depending  somewhat  on  the  weather  conditions  and  on  the  size  of  the  tile.  When 
thoroughly  dry  the  ware  is  set  in  the  kiln  which  is  of  the  rectangular  down-draft  type 
and  is  14  by  34  feet  in  size.  Coal  is  used  for  fuel.  The  total  shrinkage  of  the  ware  is 
moderately  low;  hence  a  rather  uniform  ware  is  produced.  The  vitrification  range  is 
sufficiently  long  to  give  good  economy  in  the  quantity  of  standard  waxe  produced. 
The  clay  goes  to  a  good  body  which,  when  properly  burned,  has  a  deep  cherry  red  color. 
AM  sizes  of  standard  and  special  tile  are  made  for  the  trade,  wliile  red  brick  are  produced 
when  ordered.  The  shipping  facilities  are  the  Norfolk  &  Western  Railway,  and  the 
Ohio  River. 

PLEISTOCENE  DEPOSITS 

These  deposits  are  the  work  of  the  preglacial  streams,  and  of  those 
formed  by  the  shifting  of  the  former  during  the  Glacial  Period.  These 
old  river  deposits  are  well  represented  by  the  undisturbed  gravel  and 
alluvium  in  the  California  Valley  on  Dogwood  Ridge,  north  of  the 
village  of  Wheelersburg,  and  on  the  flat  lands  from  Wheelers  Mills 
to  Stockdale,  in  Pike  County.  The  deposits  are  made  up  of  sand  and 
clay  with  but  little  gravel  and  are  often  40  or  more  feet  thick.  Clays 
make  up  the  bulk  of  the  beds. 

The  later  deposits  formed  along  the  streams  during  glacial  time 
are  well  defined  by  the  terraces  on  the  lower  course  of  the  Little  Scioto 
River.  Near  the  mouth  of  the  river  these  deposits  are  principally 
fine-grained  sands,  but*  farther  up  the  stream  they  are  clays,  with  but 
little  sand;  hence  it  appears  that  the  former  were  laid  down  in  slowly 
moving  currents,  while  the  latter  were  deposited  in  still  or  slack  waters, 
or  under  lake-like  conditions  that  existed  in  this  valley  during  Pleistocene 
time.  In  the  Scioto  Valley  only  remnants  of  these  old  deposits  are 
found.  The  preglacial  deposits  are  made  up  mainly  of  sands  and 
clays,  while  those  of  glacial  age  are  gravels  and  sands.  The  clays  are 
by  far  the  most  important  of  these  Pleistocene  deposits,  although 
they  are  used  but  little  at  the  present  time.*  These  beds  contain  large 
amounts  of  clays,  well  fitted  for  the  manufacture  of  the  common  grades 
of  ware,  such  as  drain  tile,  both  common  and  face  red  brick,  roofing 
tile,  and  fire  proofing. 

MISSISSIPPIAN  SYSTEM 

The  strata  that  make  up  the  hills  just  east  of  the  Scioto  River 
belong  to  the  Mississippian  system.  As  the  rocks  dip  eastward  these 
beds  go  under  cover  a  few  miles  east  of  the  Little  Scioto.  They  dis- 
appear on  the  Ohio  near  Haverhill;  on  Pine  Creek,  near  Powellsville; 
on  Plum  Fork  near  the  Harrison-Bloom  Township  line;  on  Frederick 
Creek  near  the  Baltimore  &  Ohio  Southwestern  Railroad;  on  Laurel 
Lick  Run  near  Pinkerman;  on  Bear  Run,  in  Section  4,  Bloom  Township; 
on  Holland  Fork,  in  Section  24,  Hamilton  Township,  Jackson  County; 
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on  Meadow  Run  or  Little  Scioto  near  Mabee;  on  Bucklick  Creek, 
in  Section  16,  Hamilton  Township,  and  north  of  this  nepr  the  Scioto- 
Jackson  County  line.  The  formations  that  make  up  this  series  of  rocks 
are  Bedford,  Berea,  Snnbury,  Cuyahoga,  Logan,  and  Maxville.  From 
surface  measurements  and  from  drill  records  the  total  thickness  of  the 
six  formations  is  between  600  and  800  feet.  Just  east  of  the  Scioto 
River  the  estimated  thickness  varies  from  700  to  800  feet,  while  in  the 
eastern  part  of  the  county  the  measurements  obtained  from  drill  records 
place  the  thickness  between  600  and  700  feet.  The  rocks  of  the  Max- 
ville formation  are  limestone,  while  those  of  the  other  formations  are,  in 
the  main,  siliceous  shales  and  argillaceous  sandstones.  The  Bedford, 
Berea,  and  Sunbury  formations  in  southern  Ohio  have  not  been  sub- 
divided, but  the  Cuyahoga  and  Logan  formations  have  been  separated 
by  Hyde  into  several  members,  which  will  be  named  later. ^ 

BEDFORD  FORMATION 

In  Scioto  County,  east  of  the  Scioto  River,  the  Bedford  formation 
appears  along  the  flood  plain  of  this  stream  in  ,the  northern  part  of 
Valley  Township.  Owing  to  deep  cover  it  is  seldom  exposed  for  observa- 
tioli,  and  is  not  available  for  economic  uses.  This  formation  consists 
of  shales  with  thin  and  medium  bedded  sandstones  which  are  widely 
spaced. 

BEREA  FORMATION 

In  that  part  of  Scioto  County  discussed  in  this  bulletin  the  Berea 
formation  is  above  the  waters  of  the  Scioto  River  in  Valley  Township. 
The  formation  is  made  up  of  sandstones,  which  vary  in  thickness  from 
1  inch  or  less  to  as  much  as  5  or  6  feet,  and  of  shales  which  are  also 
quite  variable  in  thickness  and  usually  very  siliceous  in  character. 
As  a  general  thing  the  bulk  of  the  deposit  consists  of  sandstones,  although 
this  is  not  always  the  case.  Along  the  outcrop  these  sandstones  are 
light  gray  or  slightly  yellow  in  color,  but  under  heavy  cover  they  are 
light  blue,  owing  to  the  presence  of  ferrous  oxide  pigments.  In  the 
main,  these  sandstones  are  composed  of  finely  divided  quartz,  with  clay 
and  iron  compounds  for  the  cementing  material. 

The  Berea  sandstones  are  well  exposed  in  the  cut  of  the  Norfolk  & 
Western  Railway  near  the  pumping  station  at  the  village  of  Clifford. 
Most  of  the  layers  at  this  place  are  from  2  inches  to  3  feet  in  thickness. 
The  usual  measurement,  however,  is  from  6  inches  to  2  feet.  The  layers 
are  highly  ripple  marked,  and  are  broken  into  blocks  by  joint  planes. 
A  few  of  the  layers  show  concretionary  structure  and  a  marked  variation 

^J.  E.  Hyde,  Stratigraphy  of  the  Waverly  Formation  of  Central  and  Southern 
Ohio,  The  Journal  of  Geology,  Vol.  XXIII,  Nos.  7  and  8,  October-November  and  No- 
vember-December, 1915. 


470  GEOLOGY  OP  SOUTHERN  OHIO 

in  thickness.  Most  of  these  rocks  are  quite  weather  resistant,  but  a 
few  of  them  have  a  tendency  to  shell  when  exposed  to  severe  conditions. 
In  this  area  the  Berea  sandstones  have  been  used  only  for  minor  pur- 
poses, such  as  walks,  foundations,  culverts,  and  retaining  walls. 

SUNBURY  FORMATION 

The  Sunbury  formation,  which  is  composed  of  dark  shales,  is  the 
next  division  of  rocks  in  ascending  order  in  the  geological  column. 
East  of  the  Scioto  River  the  beds  are  found  above  drainage  from  the 
vicinity  of  the  village  of  Lucasville  to  the  Scioto-Pike  County  Une. 
Records  of  drill  tests  made  in  southern  Ohio  tend  to  show  that  the 
Sunbury  shales  and  also  the  Berea  sandstones  are  quite  persistent. 
The  usual  thickness  of  the  Sunbury  formation  is  from  20  to  30  feet, 
although  these  measurements  do  not  represent  the  extremes.  These 
shales  are  characterized  by  their  large  content  of  carbonaceous  matter. 
In  this  respect  they  bear  a  close  resemblance  to  the  shales  of  the  Ohio 
formation  of  the  Devonian  system.  Further,  they  are  conspicuous 
on  account  of  their  dark,  or  coffee  brown,  color,  and  on  account  of 
their  finely  stratified  structure.  They  are  hard  fissile  shales,  not  easily 
attacked  by  weathering  agencies,  and  they  often  contain  many  small 
concretions  of  pyrite.  The  Sunbury  shales  are  not  economically  im- 
portant at  present,  yet  they  may  be  utilized  in  the  future  as  a  source 
of  valuable  compounds  produced  by  destructive  distillation. 

CUYAHOGA  FORMATION 

This  formation  has  been  subdivided  by  Hyde  into  three  members, 
which  are  Henley,  Buena  Vista,  and  Portsmouth.  Rocks  belonging 
to  this  formation  are  found  along  the  east  bank  of  the  Scioto  River 
from  the  Ohio  River  northward  to  the  Scioto-Pike  County  line.  They 
extend  well  towards  the  headwaters  of  the  eastern  tributaries  of  the 
Scioto  River,  and  appear  along  the  courses  of  some  of  the  western  tribu- 
taries of  the  Little  Scioto  River.  Along  the  Ohio  River  the  formation 
passes  below  drainage  near  the  mouth  of  the  Little  Scioto,  just  east 
of  the  village  of  Sciotoville. 

The  Henley  member,  which  forms  the  lower  part  of  the  Cuyahoga 
formation,  consists  of  siliceous  shales,  which  as  yet  have  not  been  used, 
but  are  well  suited  for  ceramic  purposes.  The  Buena  Vista  member 
lies  above  the  Henley  and  is  made  up  of  sandstones  and  shales,  which 
east  of  the  Scioto  River  in  this  county  have  but  little  value.  The 
Portsmouth  member,  which  forms  the  upper  part  of  the  Cuyahoga, 
consists  of  shales  that  constitute  one  of  the  most  valuable  assets  of 
Scioto  County. 

In  a  general  way  the  Portsmouth  member  is  represented  along 
the  courses  of  the  streams  in  the  area  lying  between  the  preglacial 
California  Valley  and  the  Scioto  River.     These  deposits  are  very  im- 
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portant  along  the  Ohio  River  from  Portsmouth  to  Sciotoville,  where 
they  form  the  basis  of  an  important  paving  brick  industry.  The 
following  section,  taken  at  the  mines  of  the  Peebles  Paving  Brick  Com- 
pany, shows  the  general  r    -racter  of  the  deposit: 

Pof^n;i^  formation.  Ft.       In. 

Shales - - - 15 

Clsiy,  fLiatf  BUiceoua,  Sciotoville 3          6 

Shales  and  covered 10 

Logan  formation. 

Sandstone - -  65 

Shales  and  sandstones 158 

Cuyahoga  formation. 


Shales,  bluish,  siliceous.. 
Sandstone,  ferruginous.. 
Shales,  bluish,  siliceous.,  ^ 


35 
'  PorUsmotUh i    2 

90 


The  Portsmouth  shales  in  this  locality  are  fossiliferous,  and  afford 
good  collecting.  The  fossils  are  usually  found  in  ferruginous  concre-. 
tions. 

ECONOMIC  VALUE 

The  Portsmouth  shales  form  the  basis  of  the  extensive  paving  brick 
industry  in  the  vicinity  of  Portsmouth  and  Sciotoville.  The  quantity 
of  suitable  material  in  these  beds  is  practically  unlimited,  as  the  shales 
have  been  attacked  only  at  a  few  places  along  the  outcrop.  At  present 
the  mining  is  confined  to  blasting  the  shales  from  the  sides  of  the  hills, 
or  to  working  the  beds  by  short  entries.  Owing  to  the  availability  and 
thickness  of  the  shales  the  cost  of  mining  the  material  is  low. 

The  working  qualities  of  these  shales  are  excellent.  On  exposure 
they  weather  down  to  mud  with  good  plasticity.  This  property  is 
also  easily  developed  in  the  manufacture  of  the  shale  into  brick  by 
grinding  it  in  dry  pans,  screening  to  remove  the  coarse  material,  and 
working  with  water  in  a  pug  mill.  This  process  produces  a  good  bond- 
ing of  the  mass.  For  paving  brick,  the  column,  as  it  is  forced  through 
the  die  of  the  brick  machine  by  the  auger,  must  not  crack  or  laminate, 
as  these  are  vital  defects.  In  general,  excess  plasticity  develops  lamina- 
tion, while  insuflScient  plasticity  produces  crack.  This  shale  gives  a 
column  not  subject  to  either  of  these  defects  to  any  considerable  extent. 
The  brick  show  good  structure  throughout. 

The  brick  are  then  pressed,  loaded  on  cars,  and  taken  to  the  drying 
tunnels.  With  many  shales  the  direct  loss  of  ware  in  the  tunnels, 
due  to  cracks  and  checks,  seriously  impairs  their  value  for  ceramic 
purposes.  Drying  strains  which  develop  during  the  burning  of  the 
ware  as  cracks,  checks,  warping,  or  dishing,  are  also  often  produced 
in  the  drying  tunnels.  Ware  from  this  shale  dries  safely  in  almost  any 
type  of  drier.  From  the  drier  the  ware  goes  to  the  kilns,  where  it  is 
set  and  burned.     For  paving  brick  certain  general  qualities  are  demanded 
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by  the  trade.  Brick,  to  withstand  heavy  hauling  when  laid  in  the  streets, 
must  be  free  from  laminations,  checks,  and  cracks.  If  these  are  present 
the  brick  are  soon  reduced  to  small  pieces. 

Shales  with  high  drying  and  fire  shrinkage  are  liable  to  warp  and 
twist  during  burning..  With  this  shaJe  the  total  shrinkage  is  low; 
hence  but  little  ware  is  lost  through  this  defect.  The  shrinkage  generally 
reported  is  one-half  inch  drying  and  one-half  inch  fire,  or  the  total 
shrinkage  is  approximately  one  inch  per  foot.  Vitrification  develops  the 
hardness,  toughness,  and  low  absorption  required  in  this  class  of  ware 
in  which  the  finished  product  must  be  a  dense,  stony  mass.  The  com- 
ponents to  be  considered  here  are  of  two  kinds:  those  that  tend  to  fuse 
to  a  glassy  mass,  and  those  that  tend  to  remain  rigid  or  resist  solution. 
If  the  former  predominate,  the  mass  fuses  to  a  brittle  glass,  with  but 
little  toughness  or  abrasive  power.  If  the  components  producing 
rigidity  are  in  excess,  then  the  mass  has  an  open,  porous  structure, 
unfitted  to  withstand  the  strains  required.  When  the  components 
are  properly  adjusted,  a  dense,  stony,  tough  mass  is  produced,  which  re- 
sembles what  is  obtained  from  the  natural  Portsmouth  shale.  The 
vitrification  range  is  another  important  item.  This  is  the  interval 
from  incipient  fusion  to  deformation.  If  this  range  is  short  the  brick 
on  the  head  of  the  kiln  will  be  fused  before  those  on  the  bottom  of  the 
kiln  have  started  to  vitrify,  so  ware  will  be  lost  either  by  overbuming 
on  the  head  or  by  imderbuming  on  the  bottom,.  The  most  active 
common  components  are  magnesia  and  lime,  which  are  both  low  in  this 
shale.  The  bimiers  at  the  present  plants  have  no  difliculty  in  obtaining 
good  results  from  top  to  bottom  of  the  kilns. 

The  colors  usually  demanded  for  first-class  brick  by  the  trade 
are  from  dark  red  to  nearly  black.  The  iron  oxide  in  the  shale  is  sufii- 
ciently  high  to  give  a  dark  red  in  a  hard  burn,  under  oxidizing  con- 
ditions of  firing,  and  a  nearly  black  under  reducing  conditions  during 
the  latter  part  of  the  bum.  The  white  or  yellow  scum  on  brick  gives 
them  an  unsightly  appearance,  although  it  is  not  detrimental  to  this 
class  of  ware.  The  scum  is  produced  either  during  drying  in  the  tunnels 
or  during  the  first  stages  of  water-smoking  in  the  kiln,  but  generally 
in  the  former.  If  the  water  in  the  green  brick,  which  holds  soluble 
salts  in  solution,  is  allowed  to  collect  in  beads  or  drops  on  the  surface 
of  the  ware,  and  is  then  evaporated,  the  salts  are  deposited  and  remain 
as  scum.  Care  in  the  drying  and  in  the  water-smoking  of  the  ware 
will  usually  overcome  this  defect.  The  quantity  of  soluble  salts  in 
the  Portsmouth  shale  is  small,  but  scum  is  produced  at  times  in  the 
ordinary  practice  of  manufacture.  Formerly,  glazed  paving  brick 
were  demanded  by  the  trade,  but  this  grade  at  present  is  seldom  re- 
quired. The  siliceous  nature  of  the  clay,  and  the  high  temperature 
of  maturity,  reported  to  be  from  2,000  to  2,200°  F.,  are  both  favorable 
for  ease  of  salt  glazing. 
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All  points  considered,  the  Portsmouth  shale  stands  as  one  of  the 
best  in  this  state,  or  even  in  the  United  States,  for  the  manufacture  of 
high-grade  paving  brick.  The  deposit  extends  from  the  western  bound- 
ary of  the  county  to  the  Little  Scioto  River.  The  shipping  facilities  of 
the  region  are  also  good.  The  low  freight  rates  on  the  Ohio  River  open 
the  markets  along  this  stream,  and  along  the  Mississippi.  The  two 
railroads,  the  Norfolk  &  Western  and  the  Baltimore  and  Ohio  South- 
western, afford  means  of  shipping  directly  into  the  eastern,  northern, 
and  western  markets. 

This  region  is  also  favorably  situated  for  fuel,  as  the  Baltimore 
&  Ohio  Southwestern  Railroad  connects  directly  with  the  Wellston  and 
Hocking  coal  fields,  while  the  Norfolk  &  Western  Railway  enters  the 
great  southern  West  Virginia  and  southwestern  Virginia  fields.  Gas 
from  the  West  Virginia  fields  is  also  piped  to  this  region,  and  is  used 
by  two  firms  as  the  main  fuel  supply.  The  firms  manufacturing  paving 
brick  from  the  Portsmouth  shale  are  as  follows: 

The  Portsmouth  Paving  Brick  Co  ,  Portsmouth,  Ohio. 
The  Peebles  Paving  Brick  Co ,  Portsmouth,  Ohio. 
The  Carlyle  Paving  Brick  Co.,  Sciotoville,  Ohio. 
The  Scioto  Fire  Brick  Co.,  Sciotoville,  Ohio. 

W.  K.  Dupre,  of  the  Portsmouth  Paving  Brick  Company,  de- 
scribes that  plant  as  follows: 

The  plant,  located  in  the  northern  part  of  Portsmouth,  conomenced  making  brick 
in  1892.  The  material  used  is  weathered  and  unweathered  shale  (Portsmouth)  front  the 
beds  in  the  hill  just  north  of  Portsmouth.  These  are  mined  along  the  outcrop  from 
surface  workings,  by  quarrying.  The  power  at  the  factory  is  furnished  by  two  80-H.  P. 
boilers  with  one  150-H.  P.  engine.  The  brick  manufacturing  equipment  proper  is  one 
Phillips  &  McLaren  dry  pan,  one  Freese  pug  mill,  one  American  Clay  Machinery 
Company  brick  machine,  and  one  Bonnot  repress.  Waste  heat  is  used  in  drying.  The 
eight  down-draft  kilns  have  a  total  capacity  of  840,000  brick.  Coal  is  used  exclusively 
in  burning  the  ware.  The  capacity  of  the  plant  is  25,000  standard  paving  block  per 
day.  Tests  on  our  ware  rate  it  with  the  best  made  in  the  United  States.  The  ware  is 
marketed  principally  in  Virginia,  West  Virginia,  Ohio,  Indiana,  Kentucky,  and  Michigan. 

A  description  of  the  Peebles  Paving  Brick  Company  reported 
by  H.  B.  Murray,  Jr.,  secretary  and  treasurer,  is  given  below: 

The  plant  of  The  Peebles  Paving  Brick  Company  is  located  about  one  mile  east 
of  the  city  of  Portsmouth  in  Scioto  County,  and  is  bounded  on  the  north  by  the  rails 
of  the  Norfolk  &  Western  Railway,  and  on  the  south  by  the  Ohio  River.  The  company 
was  organized  on  Feb.  5th,  1902,  for  the  purpose  of  manufacturing  vitrified  paving 
brick  exclusively.  The  holdings  of  the  company  consist  of  two  separate  and  distinct 
plants,  each  having  a  daily  capacity  of  approximately  50,000  brick. 

The  shale  from  which  the  brick  are  made  is  dug  from  the  face  of  the  hills  about 
one  quarter  of  a  mile  distant  from  the  plant  by  a  Marion  Model-60  steam  shovel,  and 
is  hauled  in  dump  cars  by  locomotives  to  the  plant.  The  power  plant  consists  of 
four  horizontal  tubular  boilers,  each  rated  at  125  H.  P.,  which  supply  power  for  one 
Harris  Corliss  engine  which  at  present  is  developing  about  250  H.  P.,  and  one  Excel- 
sior slide-valve  engine  which  is  furnishing  approximately  240  H.  P.    Each  engine  has 
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its  own  plant  to  run,  which  consists  of  two  9-foot  Bonnot  dry  pans,  one  12-foot  Bonnot 
pug  mill,  one  "C"  Special  Bonnot  brick  machine,  one  E.  M.  Freese  Model-T-60  recip- 
rocating cutter,  and  on  our  No.  2  plant  two  Bonnot  Canton-Special  repressers.  The 
product  from  this  plant  is  repressed  block  and  from  the  No.  1  plant  it  is  the  Dunn  wire- 
cut  lug  block,  which  of  course  does  not  require  pressing. 

The  brick  are  dried  by  the  waste  heat  system  which  is  supplied  from  cooling  kilns 
by  exhaust  fans.  The  No.  2  plant  has  ten  rectangular  down-draft  kilns  each  having  a 
capacity  of  about  110,000,  while  the  brick  from  the  No.  1  plant  are  burned  in  the  Haigh 
process  continuous  kiln  which  has  69  chambers  each  holding  approximately  12,000 
brick.  Recent  reports  of  testa  which  we  have  received  from  various  cities  using  our 
block  show  them  to  average  about  16  per  cent  imder  the  Specifications  for  Testing 
Paving  Brick  as  prescribed  by  the  National  Paving  Brick  Manufacturers'  Association. 

Our  shipping  facilities  consist  of  Baltimore  &  Ohio  Southwestern,  and  Norfolk  & 
Western  railroads,  and  the  Ohio  River.  We  ship  annually  several  million  brick  by 
water  to  down-river  points. 

G.  E.  Carlyle,  president  and  general  manager  of  the  Carlyle  Pav- 
ing Brick  Company,  reports  as  follows: 

The  Carlyle  Paving  Brick  Company  was  organized  May  2,  1905,  and  is  an  Ohio 
corporation.  Our  capital  stock '  is  $80,000,  although  we  have  invested  double  this 
amount  since  the  plant  was  organized.  Our  plant  is  located  one  mile  west  of  Sciotoville, 
Ohio,  on  the  lines  of  the  Norfolk  &  Western,  and  Baltimore  &  Ohio  Southwestern  rail- 
roads, Portsmouth  electric  line,  and  Ohio  River.  We  have  facilities  for  loading  by  rail 
and  by  river.  The  Ohio  River  has  been  of  great  assistance  in  disposing  of  our  output. 
We  have  been  able  to  ship  by  water  to  all  southern  points  located  on  the  Ohio  and 
on  the  Mississippi  rivers,  and  have  thus  disposed  of  from  thirty  to  forty  per  cent  of 
our  output.  ' 

The  production  of  pur  plant  is  one  million  brick  per  month.  We  are  equipped 
with  a  260-H.  P.  boiler  and  engine,  one  Champion  crusher,  two  9-foot  Stevenson 
pans,  piano*wire  screens,  Freese  pug  mill  and  brick  machine,  rotary  cutter,  two 
Eagle  represses,  and  other  necessary  machines.  The  double-decked  drier,  possibly  one 
of  two  of  this  type  in  the  United  States,  consists  of  12  tunnel  tracks.  It  is  equipped 
with  two  hydraulic  elevators  to  raise  and  lower  the  wet  and  dry  brick  and  is  operated 
with  waste  heat  drawn  from  our  kilns  by  large  fans.  We  have  eight  rectangular  kilns, 
18  feet  wide  and  86  feet  6  inches  long,  with  a  capacity  of  115,000  brick  per  kiln.  These 
are  filled  and  drawn  once  every  twenty-five  to  twenty-eight  daj's  and  they  have  been 
very  satisfactory.  For  fuel  in  burning  we  use  coal  that  is  shipped  by  way  of  Baltimore 
&  Ohio  Southwestern  Railroad  from  Blackfork,  Carbondale,  and  Canaanville.  All  of 
these  coals  have  given  us  satisfactory  results. 

Our  brick  have  been  tested  and  used  in  l^e  following  cities:  Chicago,  111.;  Day- 
ton, Chillicothe,  Columbus,  Toledo,  Cincinnati,  Portsmouth,  Ironton,  Ohio;  Hunting- 
ton, Welch,  W.  Va.;  Louisville,  Covington,  Newport,  Bellview,  Maysville,  Ashland, 
Lexington,  Winchester,  Ky.;  Memphis,  Tenn.;  Albany,  Jeffersonville,  Ind.;  Norfolk, 
Roanoke,  Suffolk,  Va.;  New  Bern,  N.  C;  and  Detroit,  Kalamazoo,  Mich.  We  have 
had  numerous  tests  made  of  our  ware  and  on  several  occasions  offered  to  furnish  a 
rattler  so  that  each  car  load  could  be  tested  separately.  We  shipped  1,100,000  brick  to 
New  Bern,  N.  C,  and  furnished  a  rattler  to  test  each  car  load  if  desired.  We  did  the 
same  last  year  at  Winchester,  Ky.,  where  we  furnished  500,000  brick.  We  are  now 
shipping  brick  to  Sidney,  Ohio,  under  the  same  conditions,  and  our  rattler  is  testing 
each  car  load  or  as  often  as  the  engineer  cares.  Our  brick  are  usually  sold  under  a  guar- 
antee of  less  than  18  per  cent  loss  in  the  old  standard  rattler,  and  of  less  than  21  per 
cent  loss  in  the  new  standard  rattler.  The  city  of  Roanoke,  Va.,  made  a  test  in  1906  in 
which  our  brick  lost  13.73  in  the  old  test.   NcT^port,  Ky.,  made  a  test  in  1908  in  which 


—Plant  of  the  Peebles  Pavinft  Brick  Company,  located  on  the  Ohio  River  east  of 
Portaniouth.    Photo  by  V.  E.  Fowler. 


B. — Sciotoville  clay  with  the  overlying  Anthony  coal  expoeed  in  the  cut  of  the  Baltimore 
&  Ohio  Southwestern  Railroad  near  Gephart,  Scioto  County.  The  Sharon  con- 
glomerate at  this  place  lies  just  below  the  clay. 
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the  average  of  two  tests  was  13.8.  The  city  of  Dajrton,  in  1908,  made  two  tests  in  which 
the  average  was  13.68.  In  1909,  John  Minwegan,  Chairman  of  the  Paving  Conmiittee 
of  the  city  of  Chicago,  stated,  ''Carlyle  paving  brick  shipped  to  Chicago  are  of  the  best 
quality  in  this  country.  Have  highest  and  most  severe  rattler  test.  Will  answer  any 
further  inquiries."  In  1905,  we  furnished  the  city  of  Kalamazoo,  Mich.,  with  enough 
brick  to  lay  a  street,  and  we  asked  them  what  the  condition  of  the  brick  was  on  May 
20,  1911.  Their  reply  was  as  follows:  ''Yours  of  recent  date  received.  Would  say  that 
your  brick  are  very  satisfactory  and  that  they  stood  up  as  well  as  any  that  we  have 
used.''  In  1910,  Mr.  Wetherford,  City  Engineer  of  Memphis,  Tenn.,  made  two  tests 
on  the  old  standard  rattler  which  gave  him  11  per  cent  loss  on  one  test  and  13  per  cent 
on  the  other. 

In  a  general  way  we  regard  the  shale  used  in  the  Portsmouth  district  equivalent 
'to  any  material  used  in  the  United  States  for  the  manufacture  of  paving  brick.  With  a 
reasonable  amount  of  care  the  best  tests,  and  the  most  durable  pavements,  can  be  se- 
cured and  we  believe  the  plants  in  the  Portsmouth  district  can  show  more  miles  of  good 
paving  than  any  other  one  when  the  output  is  taken  into  consideration. 

The  Scioto  Fire  Brick  Company  operates  a  paving  brick  plant 
as  a  separate  department  to  their  fire  brick  works.  The  following 
report  on  the  paving  brick  plant  was  kindly  furnished  by  A.  M.  Turner, 
general  manager  and  treasurer  of  the  company: 

The  plant  is  located  on  the  Ohio  River  at  Sciotoville.  The  materials  used  are 
Portsmouth  shale  from  the  base  of  the  hill  just  west  of  the  plant,  and  plastic  clay  on 
the  Sciotoville  clay  horizon  from  near  the  top  of  the  hill.  The  materia  are  mined 
both  by  surface  working,  and  by  drifting.  The  power  at  the  factory  is  furnished  by  a 
lOO-H.  P.  boiler  and«.engine.  The  dry  pan,  pug  null,  presses,  and  tunnel  drier  have  a 
capacity  of  16,000  brick  per  day.  The  brick  are  dried  in  the  tunnels  by  waste  heat  from 
the  kilns,  or  by  heat  from  steam  coils  with  induced  circulation  by  fans.  The  burning 
is  done  in  seven  rectangular  down-draft  kilns  with  a  capacity  of  40,000  brick  each. 
The  fuel  used  at  present  is  natural  gas,  but  the  kilns  are  equipped  also  for  coal.  The  an- 
nual capacity  of  the  plant  is  3,000,000  brick.  The  numerous  tests  on  our  brick  rank 
them  with  the  very  best  made  in  the  United  States. 

Two  firms  manufacture  both  filler  and  line  wire-cut  building  brick 
from  the  Portsmouth  shale.  They  use  a  large  per  cent  of  the  surface 
or  weathered  shale  with  the  unweathered  which  gives  a  suitable  work- 
ing mixtiu-e.  The  burned  ware  has  good  structure  and  color.  G.  H. 
Heinisch,  Portsmouth,  Ohio,  who  uses  this  shale  reports  as  follows: 

The  plant  is  situated  on  Gallia  street  in  the  east  end  of  Portsmouth.  It  was 
built  in  1910  by  Heinisch  and  King,  but  is  owned  at  present  by  G.  H.  Heinisch.  The 
material  used  is  Portsmouth  shale,  both  weathered  and  unweathered.  The  plant  is 
equipped  with  a  75-H.  P.  engine/  150-H.  P.  boiler,  Stevenson  dry  pan,  Freese  pug  mill, 
and  brick  machine.  Exhaust  steam  is  used  in  drying  the  ware,  which  is  then  burned  in 
five  up-draft  kilns.  The  capacity  of  the  plant  is  about  2,000,000  common  building 
brick  per  year,  most  of  which  are  used  locally,  but  some  are  shipped  by  the  Baltimore 
<fe  Ohio  Southwestern  or  Norfolk  &  Western  railroads  to  points  in  Ohio,  Kentucky, 
and  West  Virginia. 

The  other  plant  using  this  shale  is  the  East  End  Brick  Yard, 
operated  by  C.  E.  King.  The  yard  is  located  at  Gallia  street  and 
Mabert  road,  Portsmouth,  and  the  material  used  is  the  blue  and  gray 
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or  weathered  shales.  The  brick  are  manufactured  by  the  stiflf-mud 
process,  with  machinery ,  made  by  the  C.  W.  Raymond  Company, 
Dayton,  Ohio.  The  drying  of  the  ware  is  done  inv4  tunnels,  using  hot 
air  for  the  expulsion  of  the  moisture,  while  the  burning  is  done  in  both 
up-draft  and  down-draft  kilns.  The  daily  capacity  ot  the  plant  is 
12,000  building  brick. 

This  shale  has  not  been  used  for  sewer  pipe,  although  its  working 
and  burning  properties  are  well  suited  for  the  manufacture  of  this 
ware.  The  shale  may  be  lacking  somewhat  in  plasticity,  but  this  can 
be  supplied  by  mixing  with  it  a  small  quantity  of  plastic  clay  or  weath- 
ered shale  from  the  Sciotoville  clay  horizon  which  is  found  on  the  main 
ridges  above  the  shale  deposits.  The  ware  dries  easily  without  check- 
ing, and  it  is  sufficiently  strong  to  withstand  factory  handling  in  the 
green  state.  It  bums  to  a  good  dense  body  with  low  shrinkage,  an(J 
takes  a  salt  glaze  readily.  The  proximity  to  the  fuel  supply,  and  to 
the  shipping  facilities  are  also  favorable  for  success  in  this  industry. 

LOGAN  FORMATION 

The  Logan  formation  in  southern  Ohio  has  been  subdivided  by 
Hyde  into  3  members,  which  are  Byer,  Allensville,  and  Vinton.  In 
the  territory  under  discussion  Logan  rocks  extend  in  a  general  way 
eastward  from  the  Scioto  River  to  a  few  miles  east  of  the  Little  Scioto 
River.  Along  the  Ohio  River  they  are  found  well  towards  the  summits 
of  the  main  ridges  at  Portsmouth,  but,  owing  to  the  dip  of  the  strata 
south  and  east,  they  disappear  below  drainage  near  the  eastern  bound- 
ary of  Green  Township.  The  Logan  formation  is  made  up  primarily 
of  sandstones  and  shales,  although  in  local  areas  it  also  contains  thin 
beds  of  conglomerates,  and  iron  ores.  As  a  whole,  the  rocks  of  this 
formation  are  not  especially  important,  yet  some  layers  of  the  sand- 
stones are  used  for  minor  purposes. 

MAXVILLE  LIMESTONE 

The  rocks  of  the  Maxville  limestone  are  the  youngest  in  the  Missis- 
sippian  system  and  lie  directly  below  the  Sharon  conglomerate  of  the 
Pennsylvanian  system  or  below  the  base  of  the  true  coal  formations. 
This  formation  is  represented  only  by  isolated  patches  or  pockets  of 
limestone.  The  Maxville  beds  were  laid  down  on  the  floor  of  the 
Logan  and  were  then  cut  away  from  the  top,  which  action  left  only 
small  isolated  areas  that  stand  out  like  islands  in  the  ocean.  The  evi- 
dence tends  to  show  an  extended  period  of  erosion  at  the  close  of 
Maxville  time.  Pebbles  of  Maxville  limestone,  altered  to  chert,  are 
abundantly  present  in  the  basal  beds  of  the  Coal  Measures,  especially 
where  the  Maxville  has  been  removed  by  pre-Pennsylvanian  erosion. 

The  elevation  and  erosion  after  the  Maxville  deposits  were  laid 
down   account   undoubtedlv  for  most  of  the  disconformity  noted  at 
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the  top  of  the  Logan,  especially  in  the  regions  where  the  Maxville 
limestone  is  not  present.  As  the  Maxville  deposits  are  small  and 
widely  scattered  it  is  hard  to  study  the  base  of  the  beds,  but  the  sim- 
ilarity of  the  chemical  analyses  of  the  upper  layers,  when  followed 
from  Olive  Hill,  Ky.,  to  Ironton,  Ohio,  and  then  to  the  McGugin  and 
Harper  deposits  along  the  Lawrence-Scioto  Coimty  line,  with  the  change 
in  elevation  seen  on  Woods  Ridge,  and  at  other  places,  indicate  either 
a  basal  disconformity  or  a  variation  in  the  thickness  of  the  beds  in 
different  localities.  The  disconformity  at  the  top  of  the  Maxville 
has  been  shown  by  W.  C.  Morse  in  his  report  on  the  Maxville  lime- 
stone.' 

The  Harrison  ore,  which  commonly  overlies  the  Maxville,  and  is 
there  very  intimately  associated  with  it,  is  believed  to  be  rather  the 
basal  member  of  the  Pottsville,  and  is  so  treated.  It  is  not  improbable 
however,  that  the  top  of  the  Maxville  limestone  has  been  altered  to  an 
ore  by  iron-bearing  solutions  subsequent  to  the  deposition  of  the  Potts- 
ville, in  which  case  the  ore  bed  is  not  a  stratigraphic  bed,  but  the  altered 
top  of  the  Maxville.  This  is  referred  to  again  in  the  description  of  the 
Harrison  ore  bed. 

5  Stratigraphy  and  Extent 

Clay  Township. — Both  the  Maxville  limestone  and  Harrison 
ore  are  found  in  local  areas  in  Clay  Township.  From  here  the  forma- 
tion passes  southward  into  Kentucky,  where,  on  Tygert's  Creek,  and 
at  other  places  the  *  limestone  has  excellent  volume  and  purity.  In 
the  vicinity  of  Olive  Hill  and  Lawton  Station  the  limestone  is  approx- 
imately 90  feet  in  thickness.  North  of  Portsmouth,  Ohio,  in  sections 
3  and  4,  Clay  Township,  3  small  areas  of  Maxville  limestone  are  fourd 
near  the  summits  of  high  knobs.  These  deposits  are  about  on  the 
level  of  the  Sciotoville  clay  found  one-half  mile  east.  On  the  Jesse 
Weimer  farm,  near  the  head  of  Munn  Run,  in  Section  26,  is  found 
a  small  pocket  of  limestone  which  is  also  represented  by  scattered 
nodules  of  flint  and  limestone  on  2  high  hills  just  southwest  of  his  prop- 
erty. This  nodular  zone  lies  a  few  feet  below  a  heavy  sandstone,  which 
about  1  mile  north  forms  the  roof  of  the  Sciotoville  clay.  In  Section 
22,  on  the  property  of  Ernest  Cline,  both  the  Sciotoville  clay  and  Max- 
ville limestone  were  seen  on  the  outcrop.  The  thickness  of  the  lime- 
stone, which  is  flinty  in  character,  was  not  obtained.  The  interval  re- 
ported by  Mr.  Cline  from  the  clay  to  the  limestone  is  from  8  to  12  feet. 

Harrison  Township. — Isolated  patches  of  Maxville  limestone  were 
found  only  on  Woods  Ridge,  in  Hiirrison  Township,  but  the  brec- 
ciated  flinty  ore  is  far  more  widely  distributed.  In  the  northwest  comer 
of  Section  24  a  few  small  areas  of  Maxville  limestone  are  found  near 
the  summit  of  the  ridge  in  the  vicinity  of  deposits  of  Sciotoville  clay. 

»Geol.  Surv.  of  Ohio,  Fourth  Ser.,  Bull.  13. 


"N 


478  GEOLOGY  OP  SOUTHERN  OHIO 

Both  deposits  appear  to  be  on  the  same  level^  but  no  section  showing 
the  relation  of  the  two  beds  was  obtained.  Just  east  of  this  the  Scioto- 
ville  clay  is  well  developed,  and  it  lies  directly  below  a  heavy  sandstone, 
as  IB  shown  by  the  following  section  taken  at  the  "Old  Egypt"  workings 
on  the  land  of  the  Scioto  Fire  Brick  Company: 

Ft.  In. 

Sandstone 20 

Coal  blossom --  1 

Clay,  flint,  SdotoviUe 1 4 

In  the  eastern  part  of  Section  24,  on  the  Woods  farm,  the  Max- 
ville  limestone  is  separated  from  this  sandstone  by  an  impure  clay 
which  may  represent  the  Scioto  ville  member.     The  section  follows: 

Ft.        In. 

'  Sandstone 26 

Green  clay  and  covered - 2 

Ore,  nodular . .-  4 

Limestone,  JlfaaviZ^e,  thickness  reported 3 

On  the  Henry  Rider  farm,  in  Section  20,  one  mile  southeast  of 
the  Woods  deposit,  the  intervals  between  the  Sciotoville  clay  and 
Maxville  limestone,  and  the  Sciotoville  clay  and  the  heavy  overlying 
sandstone,  are  greatly  increased  as  shown  by  the  section  given  below 

Po/tovtUe  formation.  Pt.       Ixu 

Sandstone,  heavy,  massive - 30 

Covered—-.' 20 

Shales _ 1 20 

Coal  blossom. 

Clay,  flint, /Sciotoville 1 - 3 

Shales  and  covered - _ - -  23 

Maxville  limeBione - 1  6 

Logan  formation. 

• 

Bloom  Township. — ^Along  the  outcrop  where  the  Maxville  is  due 

there  was  seen  only  the  brecciated  mass  of  Harrison  ore  and  flint  which 

was  exposed  at  a  few  places  on  Frederick  Creek,  and  on  Laurel  Lick  Run. 

However,  the  Maxville  formation  is  well  developed  on  the  Joseph  Harper 

farm,  in  Section  32,  Bloom  Township,  where  it  has  been  reached  by 

the  drill  and  a  shaft.     The  drill  record  is  as  follows:* 

Ft.         In. 

Surface... 10 

Sand  rock 10 

Black  slate 1 

Coal -  -.          4 

Black  slate 1          6 

Grayish-blue  slate 12 

Sand  rock 1 

Fireclay -- --  6          9 

Black  slate 1          6 

^Morse,  W.  C,  Geol.  Surv.  of  Ohio,  Fourth  Ser.,  Bull.  13,  p.  90. 


EASTERN  HALF  OF  SCIOTO  COUNTY 


479 


Ft. 

Gray  slate - — 1 

Fire  clay _ 2 

Black  slate... - 1 

Gray  slate.. 2 

Black  slate 1 

Diamond  (?)  coal _ _ -._ 1 

Sand  rock ^ 1 

Sand  rock , 8 

Black  slate 4 

Sand  rock 31 

Blue  sand  rock.. 4 

Black  slate 16 

Coal  No.  2 1 

Bed  rock .^ 6 

Conglomerate  rock , 1 

Bone  shale 36 

Green  clay .-. _ 1 

Iron  ore,  Harrison 1 


In. 
6 


6 


6 

6 
4 


Limestone 

Green  clay 

Limestone 

Dark  sandy  clay... 

Limestone 

Clay 

Limestone 

Clay 

Limestone 

Clay..,. 

Dark  limestone..... 
Drill  stopped. 


McumUe. 


3 
1 
5 
3 
4 

16 

8 


6 
6 
8 
6 


All  that  remains  of  the  original  deposits  of  the  Maxville  limestone 
in  Scioto  County  is  thus  a  few  scattered  remnants  of  limestone.  If 
the  normal  Maxville  limestone  had  a  thickness  represented  by  that 
found  at  Ironton^  where  the  strata  measure  97  feet^  then  the  period 
of  erosion  at  the  close  of  Mississippian  time  was  of  considerable  dura- 
tion. Further,  at  least  a  part  of  the  erosion  of  the  rocks  in  the  upper 
part  of  the  Logan  formation,  which  has  been  noted  under  this  head- 
ing, took  place  during  this  period.  This  disconformity  is  pronounced 
throughout  most  of  the  eastern  part  of  the  county. 

Economic  Value  of  Maxville  Limestone 

The  Maxville  limestone  in  Scioto  County,  except  on  the  Joseph 
Harper  farm,  is  thin,  and  the  areas  of  the  deposits  small.  It  has  but 
little  value  except  locally  for  road  making,  although  it  was  used  in 
a  small  way  for  a  flux  by  Harrison  Furnace.  In  the  Harper  deposit 
there  is  at  least  36  feet  of  good  stone,  but  the  area  is  unknown.  A 
test,  drilled  or  the  Adam  Brandt  farm  one-half  mile  north,  failed  to 
find  the  limestone,  but  south  of  this,  near  Olive  Furnace,  in  Lawrence 
County,  a  record  furnished  by  William  McGugin  shows  36  feet  9  inches 
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of  limestone.  This  deposit  probably  covers  a  considerable  area,  and 
in  the  future  may  be  important.  The  quality  of  the  limestone  is  shown 
by  the  following  analysis  of  a  sample  from  the  upper  part  of  the  stratum 
in  the  Harper  shaft.     Analyst,  Paul  Overmeyer: 

Iron,  Fe _ 0.32 

Silica,  SiO, 1.46 

Phosphorus,  P 0.014 

/Manganese,  Mn none. 

Alumina,  Al^Oa 0.64 

Lime,  CaO 64.28 

Magnesia,  MgO - 0.44 

Sulphur,  S 0.06 

If  all  the  lime  and  magnesia  were  combined  as  carbonates  the  re- 
sults would  be: 

Calcium  carbonate,  CaCO» 96.63 

Magnesium  carbonate,  MgCOi.. 91 

97.64 

The  qualitj'  of  the  stone  is  shown  by  the  above  analysis  to  be  very 
high-grade,  and  to  be  well  suited  for  the  manufacture  of  cement,  for 
iron  and  steel  furnace  fluxes,  for  agricultural  lime,  and  for  other  uses 
demanding  a  lime  low  in  silica,  clay,  magnesium,  sulphur,  and  phos- 
phorus. The  stone  is  dense,  and  makes  good  road  ballast.  The  de- 
posits are  valuable  and  well  worth  thorough  prospecting  by  people 
desiring  high-grade  material. 

PENNSYLVANIAN  SYSTEM 

The  Pennsylvanian  system  is  divided  into  4  formations,  only  2  of 
which,  Pottsville  and  Allegheny,  appear  in  Scioto  County.  The  full 
thickness  of  the  Pottsville  formation  is  present,  but  only  the  lower 
part  of  the  Allegheny  is  represented.  The  Pottsville  rocks  extend 
from  the  Scioto  River  to  the  eastern  boundary  of  the  county,  but  the 
Allegheny  rocks  occur  only  in  Bloom,  Vernon,  and  Green  townships. 

POTTSVILLE  FORMATION 

The  Pottsville  formation  embraces  the  rocks  from  the  Maxville 
limestone  to  the  Brookville  coal  of  the  Allegheny  formation  and  con- 
sists of  conglomerates,  coals,  clays,  shales,  thin  limestones,-  sand- 
stones, and  iron  ores.  In  a  general  way,  these  rocks  just  cap  the  highest 
knobs  of  the  main  ridges  east  of  the  Scioto  River,  and  then,  owing 
to  the  dip  eastward,  they  gradually  descend  and  pass  below  cover  in 
Lawrence  County  east  of  the  Lawrence-Scioto  County  line.  When 
all  the  members  are  present  the  formation  is  about  400  feet  thick,  but, 
owing  to  the  irregularities  of  the  lower  members,  often  it  is  represented 
bv  not  more  than  300  feet  of  strata.     The  Pottsville  formation  is  sub- 
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divided  into  a  number  of  members,  which  are  shown  in  the  general 
section,  and  which  will  be  taken  up  in  the  order  of  their  age,  beginning 
with  the  oldest. 

HARRISON   ORE 

There  is  commonly  an  ore  bed  immediately  over  the  Maxville 
limestone  which  is  usually  so  intimately  associated  with,  and  welded 
onto  the  limestone,  that  it  might  readily  be  interpreted  as  the  top  bed 
of  the  Maxville.  Orton  so  regarded  it,  and  called  it  the  Maxville  ore,^ 
but  Morse  has  shown  that  a  similar  ore  in  the  Jonathan  Creek  region 
of  Muskingum  County  is  undoubtedly  post  Maxville,  and  almost  surely 
basal  Pennsylvanian.'  In  southern  Ohio  the  apparent  continuation 
of  this  ore  bed  is  found  not  only  over  the  isolated  pockets  of  Maxville 
limestone  but  extensively  at  the  base  of  the  Coal  Measures  where  the 
Maxville  is  missing  by  erosion,  and  its  occurrence  in  every  way  indicates 
that  it  is  the  basal  bed  of  the  Pennsylvanian.  The  name  Harrison  ore 
is  proposed  for  this  member  from  Harrison  Township,  Scioto  County. 

Where  the  Maxville  limestone  is  absent  the  Harrison  ore  is  usually 
composed  of  a  brecciated  mass  of  flinty  material  derived  from  the  Max- 
ville, quartz  pebbles  and  weathered  sandstones,  which  are  cemented 
by  iron  oxides  and  argillaceous  components.  In  this  form  it  is  probably 
a  sedimentary  member,  but  it  is  not  impossible  that  in  some  places  this 
ore  horizon  is  merely  the  iron-cemented  basal  conglomerate  of  the  Sharon 
and  not  a  true  stratum.  Where  the  ore  rests  on  the  Maxville  limestone 
it  is  much  more  homogeneous,  and  the  brecciated  or  conglomeratic 
character  is  absent.  In  this  form  it  is  commonly  welded  to  the  Maxville 
limestone  in  such  a  way  as  to  suggest  that  it  really  belongs  to  and  is 
a  part  of  the  Maxville.  It  is  not  impossible  that  the  ore  in  some  of 
these  occurrences  at  least,  is  due  to  replacement  or  infiltration  of  the 
top  of  the  limestone  by  iron  from  solutions  ^rculating  in  the  overlying 
porous  sandstones  and  conglomerates,  the  iron  derived  from  the  higher 
iron-rich  beds  of  the  Pottsville.  While  this  possibility  must  be  kept 
in  mind,  Morse  found  that,  even  where  the  top  of  the  Maxville  lime- 
stone beds  appeared  to  be  altered  in  this  way,  the  ore  bed  was  equally 
developed  where  it  rested  on  the  shale  beds  of  the  Maxville  and  quite 
distinct  from  them.  This  indicates  that  the  ore  bed  where  it  rests  on 
limestone  is  a  true  sedimentary  stratum  belonging  at  the  base  of  the 
Pennsylvanian. 

The  material  of  the  Harrison  ore,  thus,  varies  greatly  from  place 
to  place.  From  the  evidence  it  is  probable  that  it  is  a  stratigraphic 
horizon  throughout  most  of  its  extent,  but  it  is  possible  that  in  places 
it  is  due  to  local  alteration  of  previously  existing  beds,  especially  where 

it  is  at  the  top  of  the  Maxville  limestone! 

■  ■  ~  » 

»GeoI.  Surv.  Ohio,  Vol.  V,  The  Iron  Ores  of  Ohio.  pp.  373  and  379. 
'Geol.  Surv.  Ohio,  Fourth  Ser.,  Bull.  13,  p.  47. 

IG-  G.  B.  20. 
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Harrison  Township. — ^The  Harrison  ore,  which  is  somewhat  fossili- 
ferous,  was  found  at  the  forks  of  the  road,  on  Niner  Ridge,  in  Section  20. 
The  measurement  of  the  strata  along  this  road  is  as  follows: 

PaitirilU  formation.  Ft.        I=- 

Shales _..: 12 

Coal  blossom. 

CIbYj  impure f  ScioioriUe  horixon 3 

Sandstones,  thin-bedded 11 

Coal  bloai^om. 

Shales,  parts  covered 32 

Ote,  Harrison 2 

Logan  fonnation. 

Shales  and  sandstones 120 

On  Munn  Hill,  on  the  Scioto  Fire  Brick  Company's  property',  in 
Section  32,  is  shown  the  following  section: 

PottisriUe  formation.  Ft-        Ir. 

Shalj  sandstone 20 

Coal,  bony,  ^n/AoR2^ ..           6 

Clay,  flint,  SciotoriUe 3          6 

Shales  and  parts  covered 38 

Conglomerate  zone,  flint,  bowlders,  shale,  ferruginous  clay, 

^arruon  horizon 2 

Logon  fonnation. 

Id  Section  12,  on  the  Samuel  ^lonroe  farm,  near  the  Little  Scioto 
River,  an  ore  was  fonnerly  mined  for  use  at  Harrison  Furnace.  This 
ore  is  probably  on  the  Harrison  horizon,  but  as  only  small  fragments 
were  seen  its  position  was  not  definitely  determined.  It  may  be  Sharon 
ore,  the  position  of  which  is  above  the  Sharon  coal.  On  the  Harrison 
horizon  a  deposit  of  ore  ami  cherty  material,  hnng  only  a  few  fett  below 
a  heavy  sandstone,  was  noticed  on  the  high  knobs  of  the  main  ridge 
just  north  of  Long  Run,  and  along  the  line  of  sections  5  and  6.  Loose 
flinty  ffaterial  was  also  observed  at  other  places  on  the  ridge. 

Madison  Township. — The  Mawille  limestone  was  not  foimd  in 
Madison  To^\Tlship,  but  the  ore  is  present  in  several  localities.  In  the 
eastern  part  of  the  area,  where  the  Sharon  conglomerate  is  present 
this  breeeiatul  mass  of  flint  and  ore  occurs  directlv  below  the  base 
of  the  conglomerate,  although  it  is  not  persistent  by  any  means.  The 
relation  of  the  Harrison  ore  to  other  well  recognized  beds  is  sho\i"n 
in  the  following  composite  measurement,  taken  on  the  knd  of  Samuel 
Shoemaker,  in  Section  26: 

Fotliti  I  lie  f  orma  t  ion .  F  t.        I  r.  . 

Shales  and  covered 30 

CJay,  flint,  Sciotoville,  outcrop  exposure 3 

Shales  and  covered 24 
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PoitavUle  formation.  Ft-        !»*• 

Shales- .* .-. 10 

Shales  and  covered ^ 9 

Co&l,  Sharon 4 

Clay,  bluish,  tough 2 

Covered — 6- 

Sandstone,  light,  fine-grained > 7 

Ore,  Harrison 1 

Logan  formation.  ^ 

At  this  place  tKe  ore  was  formerly  mined  by  stripping,  for  use  at 
Harrison  Furnace. 

Jetferson  Township. — In  Jefferson  Township  the  brecciated  Harri- 
son ore  is  well  represented  near  the  summits  of  the  main  ridges,  and 
is  often  from  2  to  3  feet  in  thickness.  It  is  found  at  the  base  of  a  thick 
sandstone,  which  is  evidently  the  equivalent  of  the  Sharon  conglom- 
erate. No  sections  were  taken  showing  the  relation  of  the  ore  to  well 
known  beds,  for  only  the  Sciotoville  clay  is  present  in  the  areas,  and 
this  is  confined  to  a  few  small  isolated  patches.  The  Maxville  lime- 
stone was  not  found. 

Valley  Township. — The  Harrison  ore  deposits  extend  westward 
along  the  main  ridges  from  Jefferson  Township  into  Valley,  and  have 
much  the  same  character.    The  Maxville  limestone  is  wanting. 

Porter  Township. — In  that  part  of  Porter  Township  west  of  the 
Little  Scioto  River  the  Maxville  limestone  was  not  found,  while  the 
brecciated  Harrison  ore  is  present  in  only  a  few  localities.  In  the  part 
east  of  the  above  mentioned  stream  the  ore  was  observed  more  frequently, 
but  the  limestone  was  not  seen  at  any  place.  On  the  hill  at  the  mouth 
of  Sugar  Run,  on  the  farm  of  Joseph  Jenkins,  in  Section  14,  the  following 
members  were  measured: 

PoltaviUe  formation.  Ft.        In. 

Shale _ - 3 

Covered.-^ _ _ 3 

Ore,  soft,  siliceous,  Sharon^  very  fossiliferous I 

Covered _ 3 

Shale 6 

Ore, //arn«on,  with  flint  and  pebbles _  1 

Logan  formation. 

The  Sharon  ore  in  the  above  section  is  remarkably  fossiliferous, 
while  the  Harrison  ore  contains  only  a  few  poorly  preserved  remains. 
In  the  bed  of  Lick  Run,  on  the  farm  of  John  Sweinberger,  the  Harrison 
ore  lies  at  the  base  of  a  thick  sandstone,  which  is  the  equivalent  of  the 
Sharon  conglomerate.     This  section  is  given  on  page  485. 

Green  Township. — The  Maxville  limestone  has  not  been  found. 
The  Harrison  ore  here  has  much  the  same  general  character  as  it  has 
in  the  townships  considered,  but  at  a  few  places  it  has  exceptional 
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thickness.    A  composite  section  taken  along  Pattons  Run  shows  the 
relation  of  the  ore  to  other  important  members.     The  record  follows: 

PoUsvUle  formation.  Ft.        In. 

Sandstone.. _ 7 

Disconformity. 

Clay,  flint,  iSciotow7te 2 

Covered --.  10 

Sandstone,  irregular,  iSA^iron _ _ 20 

Ore,  Harrison  f  breccia  ted  mass  of  flint,  ore,  and  clay 4 

Logan  formation. 

In  this  localit^"^  the  brecciated  material  should  hardi\'  be  called 
an  ore,  as  it  is  only  a  conglomerate  mass  of  flint,  ore,  and  clay,  in  which 
the  iron  oxides  constitute  only  a  small  part  of  the  whole. 

Value  of  Harrison  Ore 

Harrison  Furnace  used  the  Harrison  ore  to  a  limited  extent.  The 
deposits  are  uncertain,  but  often  have  good  thickness,  although  the 
quality  of  the  ore  is  generally  poor,  as  it  is  siliceous  or  is  admixed  with 
cherty  material.     The  ore  is  of  no  importance  at  present. 

SHARON    CONGLOMERATE 

« 

The  deposits  of  Sharon  conglomerate  vary  from  a  true  conglom- 
erate carrying  large  quantities  of  coarse  pebbles  to  a  medium-grained 
sandstone  with  but  few,  if  any  pebbles.  In  Scioto  County  it  is  best 
developed  along  the  Little  Scioto  River  from  the  Pike  County  line  to 
Harrison  Mills,  and  thence  south  to  Section  1,  Porter  Township.  It 
lies  in  a  basin  the  main  axis  of  which  is  nearly  due  north  an:l  south. 
Both  the  upper  and  lower  surfac(S  are  very  irregular.  The  erosion 
at  the  end  of  Mississippian  time  was  quite  extensive,  as  the  uppei 
members  of  these  rocks  are  cut  away  from  the  top,  leaving  isolated 
knobs  and  ridges,  and  in  places  deep  channels,  which  may  represent 
old  river  valleys.  The  irregularity  of  the  lower  surface  of  the  conglomer- 
ate is  caused  by  its  being  deposited  on  this  uneven  floor,  and  the  greatest 
thickness  of  the  bed  is  in  these  shallow  channels.  The  irregularity 
of  the  upper  surface  of  the  conglomerate  appears  to  be  due  largely  to 
the  action  of  the  currents  that  deposited  it,  and  not  to  that  of  later 
modifying  agcQcies.  However,  certain  features  indicate  that  after 
deposition  the  bed  in  local  areas  became  a  land  mass  and  was  changed 
to  a  slight  extent.  The  conglomeratic  sandstone  found  above  the 
Sharon  coal,  imd  the  pebbles  noted  in  the  Guinea  Fowl  ore,  appear  to 
have  been  derived  from  this  source.  The  bed  in  Scioto,  Jackson,  and 
Pike  counties  usually  ends  somewhat  abruptly,  which  would  not-  be 
the  case  if  acted  upon  for  any  considerable  length  of  time  by  the  level- 
ing agencies  of  erosion,  as  it  should  then  thin  gradually,  and  should 
finally  fade  out  in  the  other  deposits.  A  bed  30  or  40  feet  thick  may 
go  out  in  less  than  100  yards  by  thinning  from  the  top,  or  from  both 
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the  top  and  bottom.  It  thus  appears  to  have  been  laid  down  by  strong 
currents  on  the  greatly  eroded  floor  of  the  Mississippian  rocks,  and  to 
have  been  but  httle  disturbed  by  later  agencies. 

Clay  Township. — The  Sharon  conglomerate  was  not  found  in 
good  development  in  Clay  Township,  but  thin  irregular  masses  of  sand- 
stones, which  evidently  represent  the  member,  occur  at  a  few  places. 
In  most  of  the  area  the  Sciotoville  clay  lies  close  to  the  Logan. 

Porter  Township.—  In  Porter  Township,  the  Sharon  conglomerate, 
although  somewhat  better  defined  than  in  Clay  Township,  lacks  con- 
tinuity and  characteristic  development.  It  is  usually  a  sandstone 
containing  but  few,  if  any,  pebbles,  and  the  deposits,  confined  to  local 
areas,  often  mere  patches,  are  outliers  from  the  main  body  of  the  con- 
glomerate found  in  northern  Scioto,  western  Jackson,  and  central  Pike 
counties.  A  few  sections  will  be  given  in  order  to  show  the  relation 
of  the  Sharon  conglomerate  to  other  members.  On  Lick  Run,  on  the 
farm  of  Joseph  Sweinberger,  in  Section  20,  the  following  strata  were 
measured : 

PoUsville  formation.  Ft.        In. 

Sandstone,  massive,  pebbly  at  base | 

Shale,  black,  very  irregular. \  Sharon. 

Sandstone,  very  irregular _.  J 

Disconformity. 

Ore,  Harrison... __     ._  4 

Logan  formation. 

Just  north  of  this,  in  Riepenhoff  Hollow,  the  Anthony  coal  and 
Guinea  Fowl  ore  were  found  lying  close  to  the  underlying  Sharon  con- 
glomerate, but  the  beds  were  not  definitely  fixed  by  measurements. 
The  conglomerate,  or  rather  the  sandstone,  phase  of  the  member,  is 
present  at  a  few  places  along  Pine  Creek,  in  Porter  and  Green  town- 
ships. The  relation  of  the  Sharon  conglomerate  to  the  Anthony  coal 
is  illustrated  in  the  following  record,  taken  on  the  farm  of  Caroline 
Gleim,  in  Section  22: 

PoUsviUe  formation.  Ft.        In. 

Sandstone,  blocky,  ferruginous 4 

Covered 22 

Sandstone,  blocky,  thickens  to  10  feet  near  by 4 

Shale 7 

Coal,  Anthofiy,  reported  thickness 1         10 

Clay,  shale,  and  covered ^ 20 

Sandstone,  massive,  Sharon 25 

Covered _ 20 

Logan  formation. 

Green  Township. — ^The  Sharon  conglomerate  in  Green  Township 
is  represented  only  by  scattered  patches  of  sandstones,  with  occasional 
pockets  of  pebbles.     The  deposits  are  found  in  a  few  localitirs  on  Pine 
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Creek  and  along  the  Ohio  Valley.  A  composite  section,  taken  on 
lands  of  M.  Eakins  and  H.  Miller,  on  Patton's  Run,  shows  the  rela- 
tion of  the  Sciotoville  clay  and  Harrison  ore  to  the  Sharon  conglom- 
erate.    The  measurements  obtained  follow: 

PoUsville  formation.  Pt.        In. 

Sandstone ,_^_  7 

Disconformity. 

Clay,  flint,  SdoUmUej  outcrop  exposure 2 

Covered _ i_.  10 

Sandstone,  Sharon,  conglomerate  eq uivalent _- 20 

Ore,  Harrison..  J . 4 

A  thin  stratum  of  Sharon  conglomerate  was  seen  on  the  land  of 
H.  C.  Feurt,  on  the  top  of  the  hilLjust  south  of  Franklin  Furnace. 
Here  the  bed  lies  only  a  short  distance  below  the  Sciotoville  clay,  as 
shown  by  the  record  given  below: 

PottsHUe  formation.  Ft,        In. 

Shale,  blue 3          6 

Shale,  black,  with  thin  coal  bands,  Anthony  coal  horizon 1          6 

Clay,  siliceous,  Sciotoville 4 

Sandstone,  coarse-grained,  iS/iaron 5 

Logan  formation. 

The  horizon  of  the  Sharon  conglomerate  passes  below  the  flood 
plain  of  the  Ohio  River,  north  of  the  village  of  Haverhill.  This  mem- 
ber is  below  drainage  in  Vernon  Towmship. 

Harrison  Township. — In  Harrison  Township,  west  of  the  old 
California  Valley,  only  small .  scattered  pockets  of  Sharon  conglom- 
erate are  found,  but  east  of  this  valley,  especially  along  the  Little  Scioto 
River,  many  massive  cliffs  of  this  rock  are  exposed.  Some  of  the  best 
exposures  are  on  Plum  Fork,  in  Section  36,  at  the  mouth  of  Frederick 
Creek,  in  Section  13,  and  near  Wallace  Mills,  in  Section  1. 

The  rocks  exposed  in  the  cut  of  the  Baltimore  &  Ohio  South- 
western Railroad,  in  Section  36,  show  the  Sciotoville  clay  lying  directly 
on  the  Sharon  conglomerate,  which  is  massively  developed.  The  sec- 
tion follows: 

Ft.  In. 

Shales,  blue 27 

Coal,  dense. _  ]  [  __  4 

Shale /   Anthony \  __  2 

Coal,  dense. _  J  [  ._  7 

Claj^,  flint,  Sciotoville,  lower  part  siliceous,  with  quartz  pebbles 

irregularly  distributed  through  it 5  6 

Conglomerate,  Sharon,  parts  ver>'  pebbly 20 

Bloom  Township. — The  Sharon  conglomerate  is  found  above 
drainage  cnly  in  the  western  part  of  Bloom  Township.  The  bed  is 
well  developed  along  Frederick  Creek,  in  sections  17  and  18,  and  along 
the  Little  Scioto  River,  especially  in  parts  of  Section  6. 
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Madison  Township. — The  thickest  deposits  of  Sharon  conglomerate 
in  Scioto  County  are  found  in  Madison  Township.  Although  wanting 
in  some  localities,,  the  member  is  quite  persistent  in  most  of  the  area, 
but  variable  in  thickness  and  in  composition.  A  few  sections  will  be 
given  in  order  to  show  its  thickness  and  to  show  its  relation  to  other 
members.  On  the  property  of  John  Alexpnder,  in  the  western  part  of 
Section  15,  the  rocks  measured  are  as  follows: 

Pottsville  formation.  Ft.        In. 

3hale,  lower  part  dark,  fossiliferous- - 12 

Coal,  Sharon 2  2 

Sandstone,  Sharon^  conglomerate  equivalent . 30        ._. 

Logan  formation. 

In  Section  13,  on  land  of  Oliver  Powell,  the  following  strata  were 
exposed: 

PoUsHUe  formation.  Ft.        In. 

Covered 5 

Ore,  Ghdnea  FowL. _ J _.           6 

Covered _ _ 6          6 

Coal,  Anth&ny,  reported  thickness 1          6 

Shales  and  covered _ 47 

Sandstone  and  conglomerate,  Sharon 53 

Logan  formation. 

The  rocks  measured  on  the  land  of  Jasper  Culp,  Section  12,  bear 
the  following  relations: 

Ft.  In. 

Clay  and  covered,  SdotaviUej  clay  exposed,  fine  quality  flint -  5 

Shaie  and  covered 37 

Coal,  Sharon,  seen  on  this  level  across  hollow. 

Conglomerate,  Sharon,  upper  part  sandy,  lower  part  pebbly... 64 

South  of  Whitf*  Gravel  Church,  in  Section  11,  on  the  land  of  Francis 
Warren,  the  recorded  section  shows  about  the  normal  relation  of  the 
lower  members  of  the  Pottsville  formation: 

Pottsville  formation. 

Top  of  hill.  Ft.        In. 

Covered 60 

Coal,  Anthony 1  3 

Clay,  dark,  plastic,  Sciotoville,  flint  clay  seen  on  same  horizon 

just  west 3 

Covered 16 

Shaie 2 

Ore,  Sharon,  good  quality.. 10 

Covered 8 

►Sandstone 2 

Coal  blossom,  Sharon,  thickness  reported  for  coal  and  partings  3 

Covered 5 

Conglomerate,  Sharon,  pebbly 6.5 

Logan  formation. 

Covered 5 
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Logan  formation.  Ft.        in. 

Shale 2 

Conglomerate  of  iiZ2en^2fe _ _ 1 

On  the  hill  east  of  Sugarcamp  Creek,  in  Section  7,  on  the  property 
of  William  Flack,  the  section  taken  is  given  below:  p^       j^ 

Flint  clay  and  covered,  SdoUmUe 5 

Covered __ 45 

Conglomerate,  ^SAaron _ 35 

The  rock  exposed  in  the  road  south  of  Dry  Run,  in  Section  2, 
^  measured  as  follows: 

Poltsville  formation.  Ft.        In. 

Shales  and  covered i _ 75 

Conglomerate,  jS/iaron,  very  pebbly 30 

Logan  formation. 

Shales  and  sandstones 35 

Conglomerate  of  i42Zen^/^ 5 

Shales  and  sandstones . _ 45 

Valley  and  Jefferson  Townships. — Excepting  a  few  thin  deposits 
of  coarse-grained  sandstone  which  represent  the  member,  the  Sharon 
conglomerate  is  wanting  in  Valley  and  Jefferson  to^vnships.  ^  The 
rocks  cf  the  Logan  formation  lie  close  to  the  horizon  of  the  Sciotoville 
clay  of  the  Pottsville  formation. 

Economic  Value 

The  Sharon  conglomerate,  when  composed  largely  of  pebbles, 
makes  a  good  material  for  roads  where  the  traffic  is  not  heavy.  It 
takes  some  time  to  pack,  but  when  this  is  accomplished  it  produces 
a  solid  bed  that  lasts  for  several  years.  It  has  been  extensively  used 
in  Madison  Township  for  this  purpose,  and  is  reported  to  be  very  satis- 
factory. Along  Millstone  Run,  where  best  represented,  the  deposit 
which  varies  in  thickness  from  20  to  70  feet  is  composed  of  loosely 
cemented  sand  and  gravel.  The  pebbles  having  sizes  from  one  to  one- 
eighth  inch  make  up  from  30  to  70  per  cent  of  the  mass.  The  gravel 
is  mainly  quartz  pebbles,  which,  if  crushed,  washed,  and  sized,  would 
produce  good  abrasive  material  for  sand-blasts  and  similar  uses.  The 
cost  of  mining  and  preparing  limits  somewhat  its  use  for  concrete  and 
tor  other  common  purposes. 

SHARON,  JACKSON  SHAFT,  OR  NO         COAL 

The  Sharon  is  the  lowest  coal  bed  of  any  importance  in  this  State. 
Since  its  position  is  just  above  the  Sharon  conglomerate  this  stratum 
was  appropriately  designated  Sharon  coal  by  the  geologists  of  Pennsyl- 
vania. When  both  conglomerate  and  coal  are  present,  the  interval 
separating  the  two  beds  is  at  most  only  a  few  feet,  while  in  some  places 
no  intervening  space  exists,  as  the  coal  lies  directly  on  the  conglomerate 
rocks.     The  Sharon  coal  is  represented  only  at  a  few  places  in  Scioto 
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County,  although  the  horizon  of  the  bed  extends  from  the  Scioto  River 
to  a  few  miles  east  of  the  Little  Scioto  River,  and  east  of  the  Ohio  from 
Wheelersbiirg  to  Haverhill.  In  this  area  the  member  is  above  drainage 
in  all  the  townships  except  Vernon.  A  number  of  measurements  of 
the  rocks  will  be  given  in  order  to  show  the  relation  of  the  Sharon  coal 
to  other  important  members,  and  to  show  its  areal  extent. 

Clay  Township. — Although  the  Sciotoville  clay,  the  position  of 
which  is  above  the  Sharon  coal,  is  present  at  a  number  of  places  along 
the  main  ridges  in  Clay  Township,  the  coal  bed  was  not  observed. 
Here  the  clay  stratum  lies  very  close  to  the  Maxville  or  Logan  rocks; 
hence  the  conditions  appear  to  show  that  the  Sharon  coal  was  not 
deposited,  or,  if  the  bed  were  laid  down,  that  it  was  eroded  before  the 
deposition  of  later  coal  formation  rocks. 

Porter  Township. — The  Sharon  coal  is  poorly  represented  in  Porter 
Township.  Thin  beds  of  dark  carbonaceous  shales,  which  appear 
to  mark  the  horizon,  are  present  at  a  few  places  on  Lick  Run  and  on 
Pine  Creek.     Deposits  of  good  coal  were  not  found  in  this  township. 

Green  Township. — No  coal  of  value  was  noted  on  the  Sharon  coal 
horizon  in  Green  Township,  although  black  shales  with  thin  coal  bands, 
lying  only  a  short  distance  below  the  Sciotoville  clay,  are  present  in 
a  few  localities.  The  usual  relation  observed  is  shown  in  the  following 
section,  taken  on  the  land  of  Conrad  Gerlach,  which  is  located  one 
and  one-half  miles  north  of  Franklin  Furnace:  „,       , 

Ft,         In. 

Shale _ 2  6 

Ore,  nodular..  ]  [  ..  3 

Clay..  ...  I    Qy^j^p^i J  --  1 

Ore,  Dodiuar.  .J  . .  2 

Ore,  nodular. .  J  [  .  -  6 

Shale 14 

Covered _ 3 

Sandstone _ _ _ 1  8 

Shale,  sandy _._ 1 

Co^t  Anthony _ 4 

Clay,  flinty,  siliceous,  SciotoviUe 2 

Covered _ 6 

Sandstone 1 

Covered 1 

Coal  blossom,  (Sto-on _ 1 

Clay  shale _ _ 2 

Harrison  Township. — Thin  impure  deposits  of  coal  and  carbon- 
aceous shale  on  the  Sharon  coal  horizon  were  noted  in  several  localities 
in  Harrison  Township  east  of  the  preglacial  California  Valley,  but  the 
member  is  scarcely  represented  in  that  part  of  the  township  west  of 
this  old  waterway.  This  bony  *coal  lies  on  the  Sharon  conglomerate, 
which,  locally,  is  massively  developed  in  this  eastern  area.  The  de- 
posits here  have  no  economic  value. 

Bloom  Township. — In  Bloom  Township  the  horizon  of  the  Sharon 
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coal  is  above  drainage  along  Frederick  Creek  to  the  Baltimore  &  Ohio 
Southwestern  Railroad,  along  Bearwallow  Hollow  in  the  western  part 
of  Section  7,  along  Laurel  Lick  Run  to  near  the  village  of  Pinkerman 
and  along  Bear  Run  to  the  central  part  of  Section  4.  The  member  is 
poorly  developed,  but  is  of  interest  on  account  of  its  relation  to  the  Scioto- 
ville  clay,  which  has  excellent  volume  and  continuity  in  western  Bloom 
Township.  A  record  taken  on  the  land  of  William  Tripp,  in  the  soutli- 
western  part  of  Section  7,  shows  the  relation  of  the  Sharon  coal  to  other 
important  members  higher  in  the  geological  column,  and  is  given  below: 

Ft.         In. 

Sandstone,  massive _ 10 

Coal,  QMoArcrtoton,  reported  thickness- 1  4 

Shale  and  covered. « _-  35 

Cloy f  fLintf  SciotoviUe 3 

Sandstone  and  shale,  with  parts  covered 32 

CJoal,  *S/iaron,  reported  thickness ._ 1  8 

Sandstone,  with  pebbles,  Sharon  conglomerate 4 

In  Bearwallow  Hollow,  Section  7,  the  Sharon  coal  was  mined  at  one 
time  for  house  use,  and  is  reported  to  be  about  2  feet  in  thickness.  Near 
the  Baptist  Church,  in  Section  5,  the  horizon  of  the  member  is  marked 
by  black  shales,  the  position  of  which  is  shown  in  the  following  section: 

Flint  clay,  Sdotoville. .  Ft.        In. 

Covered 15          6 

Shale,  gray - 10 

Clay  shale,  black,  plastic !. 5          6 

Shale,  gray,  sandy 14 

Ore,  kidney,  Sharon _.           6 

Shale,  gray,  somewhat  fissile 1 

Clay  shale,  black ,  plant  marked,  Sharon  coal  horizon 1          6 

Shale,  gray,  soft 10          6 

Sandstone,  shaly )   ^^^^^^^ f    3         ., 

Sandstone,  with  pebbles J  |^    3 

Covered _-  10 

Sandstone,  Vinlon 4 

Madison  Township. — In  Madison  Township  there  are  scattered 
patches  of  Sharon  coal  which  have  sufficient  thickness  for  drift  mining 
in  a  small  way.  The  stratum  lies  close  to  the  underlying  Sharon  con- 
glomerate where  this  is  present.  A  few  sections  will  be  given  in  order 
to  trace  the  extension  of  the  member  northward  to  the  important  field 
of  this  coal  in  Jackson  County.  In  Section  26,  on  the  farm  of  Samuel 
Shoemaker,  the  Sharon  coal  has  been  prospected  to  determine  its  value. 
The  bed  consists  of  a  thin  layer  of  coal  with  carbonaceous  shales.  Scioto- 
ville  Mint  clay  of  excellent  quality  is  exposed  on  the  hill  above  the  coal 
bed,  while  the  Harrison  ore  was  formerly  mined  below  the  coal.  The 
record  obtained  at  this  place  follows: 

Ft.       In. 

Clay,  flint,  Sdotoville _       3 

Shales  and  covered 24 
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Ft.         In. 

Shales - - 10 

Shales  and  covered 9 

Coal,  Sharon --  --          4 

Clay ^  bluish,  tough ^  2        ., 

CJovered _ 6 

Sandstone,  light,  fine-grained - 7 

Oref  Harrison i - 1        -- 

The  Sharon  coal  has  been  prospected  along  the  outcrop  at  other 
places  in  this  locality.  West  of  the  Salem  School  the  blossom  of  the 
member,  with  associated  black  shale  and  siliceous  clay,  was  exposed 
in  the  road  near  the  home  of  J.  J.  Bonzo.  This  coal  has  been  mined 
by  drifting  on  the  Ace  May  property,  near  Wallace  Mills,  in  Section 
36.  The  deposit  is  reported  to  be  made  up  of  a  layer  of  good  coal 
1  foot  in  thickness,  underlaid  with  a  layer  of  Tcannel  coal  of  about  the 
same  thickness.  The  blossom  of  the  Sharon  coal  with  an  ore  above 
was  seen  at  two  places  in  Section  24.  West  of  this,  in  Section  23, 
on  the  property  of  William  Kronk,  the  Scioto ville  clay,  with  the  Sharon 
coal  only  a  few  feet  below,  was  exposed.  The  section  taken  at  this 
place  follows: 

•  Ft.         In. 

'   Clay,  flint,  excellent  quality 1   Sciototnlle ..(  ^  ^ 

Clay,  plastic,  dark  and  mottled...  /                   "\  6  8 

Shale,  dark _ : 3 

Coal  blossom,  *S/»aron J _ 2  6* 

Clay,  dark,  plastic _ __ 1    .     .- 

Covered _ _ 7  6 

Sandstones,  with  shaly  layers,  Vinton 24 

Near  the  Mount  Carmel  School,  in  Section  15,  on  land  of  E.  Z. 
Allison,  the  coal  has  been  mined  by  stripping,  and  is  reported  to  be 

1  foot  8  inches  in  thickness.  In  the  same  section,  on  the  farm  of  John 
Alexander,  this  coal  has  been  mined  for  local  needs  by  drifting,  and  is 
reported  to  be  from  2  feet  to  2  feet  2  inches  thick.  In  the  northern 
part  of  Section  15,  near  the  head  of  Higgins  Run,  a  small  area  of  Sharon 
coal  is  present,  which  has  been  mined  by  drifting  for  a  number  of  years. 
The  following  section  was  taken  on  land  of  Harvey  Odle: 

Ft.         In. 

Sandstone,  shaly 1  2 

Coal,  bony...  1    ^^^^^^ f. .  6 

Coal,  good...  J  \    2  2 

Clay _ _ __       2 

Sandstone,  Sharon _ ^ 6 

Sandstone,  ViJiton _ 10 

"     The  coal  at  this  place  varies  in  thickness  from  1  foot  11  inches  to 

2  feet  2  inches,  and^the  clay  below  varies  from  a  few  inches  to  2  feet. 
The  bed  has  also  been  mined  on  the  land  of  Wayne  Hicfkman,  in  Section 
16,  and  is  1  foot  8  inches  in  thickness.     South  of  White  Gravel  Church,. 
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in  Section  11,^  on  the  farm  of  Francis  Warren,  both  the  Anthony  and 
Sharon  coals  are  present.     The  section  obtained  follows: 

Ft.  In. 

Coal,  Anthony 1          3 

Clay,  dark,  plastic,  ScioUmUey  flint  clay  seen  on  same  horizon  on 

next  hill 3 

Covered 16 

Shale-. - 2 

Ore,  kidney,  iS^aron,  good  quality _.        10 

Covered _ _._ 8 

Sandstone 2 

Coal  blossom,  Sharon^  reported  thickness  for  coal  and  partings 3 

Covered 5 

Conglomerate,  Sharon _  65 

Covered 5 

Shale _. 2 

Conglomerate  of  il/^«ta//e 1 

The  blossom  of  the  Sharon  coal  was  exposed  in  Section  12,  on  land 
of  Jasper  Gulp.  The  following  section  shows  the  interval  to  the  Scioto- 
^^"^  clay:  p^       ^^ 

Clay,  flint,  Sciotoville,  on  outcrop_ 5 

Shale  and  covered 37 

Coal  blossom,  Sharon,  seeJ^  across  hollow. 

Conglomerate,  Sharon,  upper  part  sandy,  lower  part  pebbly. 64 

On  the  ridge  north  of  Dry  Run,  in  Section  2,  the  blossom  of  the 
Sharon  coal  lying  close  to  the  conglomerate  was  noted  at  a  few  places. 
In  Madison  Township  the  Sharon  coal  is  quite  persistent  in  the  area 
in  which  the  Sharon  conglomerate  is  present,  but  it  seldom  thickens 
to  over  a  few  inches,  except  in  a  few  localities.  It  is  usually  marked 
by  black  bony  shales  with  thin  coal  bands. 

Jefferson  Township. — The  Sharon  coal  is  wanting  in  Jefferson  Town- 
ship, except  in  a  few  localities  where  it  is  represented  by  a  few  inches 
of  coal  with  black  shales  or  clays.  A  section  taken  on  the  land  of  Joseph 
R.  Keller,  in  Section  22,  follows:  p^       j^ 

Coal  blossom,  i4 71 /Ao7i|/ _.  6 

Clay  and  clay  shale 9  6 

Clay,  flint,  Sciotovtile 1  3 

Sandstone,  shaly,  ferruginous 6 

Sandstone,  light,  clay-bond 1  3 

Sandstone. 1 

Shales,  sandy 7 

Sandstone,  shaly,  light 20 

Sandstone,  massive __  13 

Covered - 8 

Coal  blossom,  and  dark  clay,  Sharon  coal  horizon 4 

Covered - - 30 

Shales  and  sandstones,  Vinton _ _.  20 

Only  a  few  hills  in  Valley  To\^Tiship  are  of  sufficient  height  to  have 
Pottsville  rock.     The  Sharon  coal  was  not  found. 
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Economic  Value 

m 

The  area  of  Sharon  coal  in  Scioto  County,  exceeding  18  inches 
in  thickness,  is  confined  to  a  few  square  miles.  In  Madison  Township 
a  small  quantity  is  mined  for  local  use.  The  bed  is  uncertain  in  thick- 
ness and  composition  as  it  may  pinch  out  in  a  short  distance,  or  be 
replaced  by  carbonaceous  shales  and  clays.  In  sections  15  and  16, 
Madison  Township,  where  the  member  is  best  developed,  the  coal  is 
reported  to  be  of  very  good  quality  for  domestic  use.  It  is  hard,  bright, 
and  quite  free  from  shale  bands  or  sulphur  nodules.  The  mining  of 
the  coal  is  both  difficult  and  costly,  as  the  coal  lying  close  to  the  uneven 
surface  of  the  Shpron  conglomerate  is  subject  to  dips  and  rolls.  The 
value  of  the  Sharon  coal  in  Scioto  County  at  present  is  small. 

SHARON  ORE 

A  kidney  ore,  the  position  of  which  is  above  that  of  the  Sharon 
coal,  and  below  that  of  the  Sciotoville  clay,  was  observed  at  a  few 
places  in  Scioto  County.  Usually  the  ore  lies  on  the  coal,  or  within 
15  feet  of  it.  This  member  was  found  also  in  Jackson  County,  where 
the  deposit  has  been  mined  in  a  few  localities.  The  Sharon  ore  is  gener- 
ally wanting,  but,  when  present,  may  have  a  thickness  of  10  inches  or 
more.  Three  exposures  of  the  ore  were  noticed  along  the  roadside' 
in  Section  24,  Madison  Township.  Its  position  was  just  above  the 
thin  blossom  of  the  Sharon  coal,  and  the  stratum  measured  6  inchei 
in  thickness.  A  composite  section  on  the  land  of  George  Winteri, 
Section  22,  is  as  follows: 

Pt.         In. 

Clay,  plastic,  lower  part  "pink  eye, "  ScioloviUe T- 2 

Covered _ ___ 12 

Ore 10 

Shale,  blue... 2 

Shale,  dark,  tough 1 

Sandstone,  Vinton. 

The  ore  has  been  mined  on  lands  of  George  Winter?,  Samuel  Kronk, 
and  James  Coburn,  and  is  reported  to  be  from  6  to  10  inches  in  thick- 
ness. On  the  Francis  Warren  property,  in  Section  11,  the  relation 
of  the  ore  to  the  Sharon  coal  and  to  the  Sciotoville  clay  is  sbnw^  by  thft 
record  given  below: 

Ft.         In. 

Coal,  Anthony. ^ ,. 1  3 

Clay,  dark,  plastic,  SciotoviUe 3 

Covered 16 

Shale _ 2 

Ore f  Sharon __ 10 

Covered 8 

Sandstone 2 

Coal  blossom,  Sharon,  reported  thickness  of  coal  and  partings 3 

Covered 5 

Conglomerate,  Sharon _ 65 
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Ft.         In. 

Covered 5 

Shale _ 2 

Conglomerate  of  AZ^m{/« 1 

On  the  farm  of  Joseph  Jenkins,  at  the  mouth  of  Sugar  Creek, 
Section  14,  Porter  Township,  the  Sharon  ore  is  well  developed,  and  is 
very  fossiliferous.  The  ore  affords  good  collecting,  as  the  fossils  are 
well  preserved  and  easily  obtained.  The  measurements  taken  at  this 
place  follow: 

Ft.         In. 

Ore,  Guinea  Fowl _ __  _.          6 

Shale 3     ... 

Covered .,- 3 

Ore,  soft;  siliceous,  Sharon^  very  fossiliferous 1 

Covered 3 

Shale 6 

Ore,  with  flint  and  pebbles,  Harrwon. 1 

Sandstone,  Vinton 22 

The  Sharon  ore  was  noted  at  other  places  in  this  locality,  and  it 
also  appears,  but  in  a  less  developed  state,  in  restricted  areas  along  the 
Pine  Creek  Valley.  The  chief  value  of  the  Sharon  ore  in  Scioto  County 
is  for  stratigraphic  work,  as  it  is  an  aid  in  correlating  the  members 
near  the  base  of  the  Pottsville  formation.  The  fossils  found  in  it  are 
of  special  interest,  as  they  show  the  character  of  the  marine  life  that 
flourished  at  the  beginning  of  coal  formation  time.  Otherwise,  the  ore 
has  but  little  value,  as  it  is  too  siliceous  to  be  used  to  advantage,  at  pre- 
sent, for  metallurgical  purposes.  The  Sharon  ore  was  mined  at  a  few 
places,  however,  for  use  in  the  old  charcoal  furnaces.  Under  deep 
cover  the  ore  is  of  the  usual  carbonate  or  coal  formation  type,  but  along 
the  outcrop,  owing  to  the  influence  of  weathering  agencies,  it  belongs 
to  the  limonite  class.  It  is  usually  somewhat  siliceous  in  character,  and, 
j  udging  from  appearance,  has  a  low  content  of  iron.  At  present  the  Sharon 
ore  is  of  interest  mainly  for  its  paleontologic  and  stratigraphic  features. 

Stratigraphic  Position  of  the  Sciotoville  Clay  mith  Reference  to  the  Sharon, 
Anthony,  and  Quakertown  Coalsy  and  to  Other  Members 

The  Sciotoville  clay,  which  is  one  of  the  most  important  coal  for- 
mation rocks  in  Scioto  County,  and  which  has  been  the  basis  of  the 
important  fire  brick  industry  in  this  locality  since  1864,  has  excellent 
volume  and  high  purity  in  Clay,  Porter,  Harrison,  Bloom,  and  Madison 
toi;\Tiships,  and  is  found  also,  but  to  a  more  limited  extent,  in  Green, 
Vernon,  and  Jefferson.  As  the  member  passes  northward  into  Jackson, 
Pike,  and  Vinton  counties  it  becomes  patchy  and  more  impure.  How- 
ever, in  its  extension  southward  into  Kentucky  the  clay  again  has  good 
continuity  and  volume,  especially  in  what  is  known  as  the  Olive  Hill 
field,  where  it  is  also  the  basis  of  extensive  fire  brick  operations.  As 
the  stratigraphic  positions  of  the  Sharon  coal,  Sciotoville  clay,  Anthony 
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coal,  and  Quakertown  coal  have  been  somewhat  confused,  these  members 
will  be  traced  hurriedly  from  the  Ohio  River,  in  Scioto  County,  to 
the  eastern  part  of  Pike  County  and  to  the  central  part  of  Jackson 
County,  where  the  Sharon  and  the  Quakertown  coals  have  good  volume 
and  excellent  quality,  and  where  the  Anthony  coal  was  first  described 
by  Prof.  E.  B.  Andrews. 

As  the  Sciotoville  bed  is  variable  both  in  composition  and  in  struc- 
ture, a  brief , description  of  the  deposit  will  be  given  in  order  that  the 
following  pages  may  be  more  readily  imderstood.  On  the  Sciotoville 
horizon  there  is  found  a  variety  of  clays  which  are  called  flint,  semi- 
flint,  plastic,  and  "pink  eye."  The  flint  clay  is  hard,  homogeneous, 
non-plastic,  and  breaks  with  a  conchoidal  fracture.  The  semi-flint 
clay  has  much  the  same  characteristics  as  the  flint  clay,  except  that  it 
is  somewhat  plastic,  and  is  marked  with  slicken-sides.  As  the  name 
suggests  the  chief  property  of  the  plastic  clay  is  plasticity.  The  "pink 
eye"  clay  is  only  a  plastic  clay  which  is  colored  with  iron  oxide  pigments. 
These  clays  may  be  bedded  in  almost  any  order,  although  when  all  the 
varieties  are  present  the  usual  arrangement  in  ascending  order  is  "pink 
eye,"  semi-flint,  flint,  and  plastic.  However,  the  four  kinds  are  seldom 
present  at  one  place,  but  almost  any  combination  of  the  four  may  be 
expected. 

Where  the  Sciotoville  member  is  made  up  of  a  number  of  beds  or 
layers  of  clays,  often  there  may  be  several  coal  strata  on  the  horizon, 
any  one  of  which  may  thicken  locally.  Thus  a  coal  stratum  found 
in  one  locality  may  not  be  exactly  on  the  same  stratigraphic  level  as 
another  found  not  far  distant,  but  both  were  laid  down  during  a  period 
when  the  general  depositive  conditions  were  the  same;  hence  they  are 
considered  correlative.  The  term  Anthony  coal  in  this  bulletin  is 
applied  to  the  best  developed  bed  associated  with  the  Sciotoville  clay. 
It  may  rest  on  the  flint  clay  when  no  plastic  clay  is  present,  but  on  or 
in  the  plastic  clay  when  this  is  found. 

ScioTo  County 

As  the  Sciotoville  clay  has  excellent  continuity  and  development 
in  large  areas  in  Scioto  County,  especially  in  the  region  north  of  the  town 
of  Portsmouth,  and  along  the  valley  of  the  Little  Scioto  River,  this 
county  affords  a  good  place  from  which  to  trace  the  stratigraphy  of  the 
Sciotoville  clay,  and  that  of  other  members  in  the  lower  part  of  the 
Pottsville  formation.  However,  in  this  area  the  Sharon  and  Quakertown 
coals  are  poorly  defined,  but  the  Anthony  coal,  in  some  state  of  de- 
velopment, is,  with  few  exceptions,  present  with  the  Sciotoville  clay. 
From  Scioto  County  the  members  will  be  traced  northward  into  Pike 
County  and  into  Jackson. 

Green  Township. — In  Green  Township  only  a  few  isolated  patches 
oi  Sciotoville  clay  were  found,  while  the  Sharon,  Anthony,  and  Quaker- 
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town  coals  are  scarcely  represented.  Where  present  in  this  township 
the  Sciotoville  clay  lies  very  close  to  the  Sharon  conglomerate,  or  to 
the  Logan  rocks  when  the  conglomerate  is  absent.  On  the  lands  of 
H.  C.  Feurt  and  A.  J.  Hyland,  one-half  mile  southeast  of  Franklin 
Furnace,  there  is  present  a  small  area  of  flint  clay,  which  is  the  most 
southern  deposit  found  in  Scioto  County.  The  Anthony  coal,  the 
Guinea  Fowl  ore,  and  what  appears  tg  represent  the  Quakertown 
coal,  are  present  above  the  clay.  The  following  record  shows  the 
relations  of  the  members  exposed  for  measurement:  p^       j^ 

CotAbloeaomf  Quakertown _ _ ..  4 

Clay,  siliceous.. - 2 

Shale 13 

Orej  Guinea  Fowl 4 

Shale _ 5 

Coal  hloesomt  Anthony _.  2 

Clay,  plastic,  light.  ]  [    1  4 

Clay,  flint,  pure ^  SdotoviUe <    1 

Clay,  flint,  siliceous  j  [26 

Sandstone,  clay-bond 1  6 

Near  the  head  of  Pattons  Run,  on  the  lands  of  M.  Eakins  and 
H.  Miller,  another  pocket  of  high-grade  flint  clay  occurs.  It  lies  close 
to  a  heavy  sandstone  which  is  the  equivalent  of  the  Sharon  conglomerate. 
A  composite  Section  obtained  at  this  place  shows  the  relations  of  the 
members  exposed,  and  is  as  follows:  p^       j^ 

Sandstone _ 7 

Disconformity. 

Clay,  flint,  Sciotoville _ 2 

Covered --.  10 

Sandstone,  irregular,  jSAoron ._ 20 

Ore,  KaiTMon,  brecciated  mass  of  flint  and  ore.. 4 

Shale,  Vinton 6 

Porter  Township. — No  high-grade  clay  belonging  to  the  Scioto- 
ville member  was  foimd  on  Pine  Creek  or  on  Lick  Rim,  but  the  Anthony 
coal,  although  usually  thin  and  impure,  is  present  at  a  number  of  places. 
On  the  farm  of  Joseph  Miller,  in  Section  12,  the  Anthony  coal,  with" 
siliceous  Sciotoville  clay  below  it,  lies  close  to  the  Sharon  conglomerate 
which  here  is  represented  by  a  coarse-grained  sandstone.  The  measure- 
ments secured  follow: 

Ft.  In. 

Shale-- .- 8 

Ore  f  Guinea  Fowl 10 

Shale - 17 

Coal,  Anthony - ..  7 

Clay,  siliceous,  iSciotoyiMe 1  6 

Sandstone,  Sharon^  conglomerate  equivalent 7 

In  Section  1,  on  the  Elizabeth  Hurst  property,  the  Anthony  coal, 
found  lying  just  above  the  Sciotoville  clay,  has  been  mined  for  house 
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use,  and  is  reported  by  Willard  Hurst  to  be  1  foot  2  inches  in  thickress. 
The  record  taken  near  the  Webster  pike  is  as  follows: 

Ft.         In. 

Shale - - 30 

Coal,  iln/Aony,  reported  thickness _ 1          2 

Clay,  siliceous,  SdoUwille _ 2          6 

Sandstone,  light,  fine-graiaed,  iSf^ron •_ 2 

Just  north  of  the  above  section  the  Sharon  conglomerate  is  thick 
and  pebbly.  In  the  western  part  of  Porter  Township  the  Sciotoville 
clay  lies  very  close  to  the  Logan  rocks.  In  most  of  the  area  the  Sharon 
conglomerate  is  wanting,  and  the  conditions  are  much  the  same  8«  they 
are  in  Clay  Township. 

In  Section  12,  west,  overlooking  the  Ohio  River,  the  following 

measurements,  which  show  the  thickness  of  the  Anthony  coal  and  of 

'  the  Sciotoville  clay,  and  which  show  further  the  short  interval  separating 

the  clay  from  the  Logan  rocks  below,  were  obtained  at  a  mine  near  the 

summit  of  the  hill: 

Ft.         In. 

Shale- 20        .. 

Coal  blossom,  ilnMony - 1 

Clay,  flint,  lower  part  sandy,  ScioUmUe... 14 

Covered 12 

Sandstone,  Lo^n _ 50 

The  thickness  of  the  Sciotoville  clay  in  this  section  is  above  normal, 
and  the  quality  inferior  to  that  found  in  the  hills  to  the  north.  In 
Section  36,  Porter  Township,  the  relation  is  shown  by  the  following 
section: 

Ft.         In. 

Shale 10 

Coal,  Anthony ^ ..  5 

Clay,  flint,  good,  thickness  seen _ 3 

In  this  locality  the  coal  above  the  clay  is  reported  in  places  to 
be  10  inches  in  thickness. 

Clay  Township. — From  Woods  Ridge  southward  to  the  Ohio  River 
near  Portsmouth,  in  Clay  Township,  the  deposits  of  Maxville  limestone 
and  Sciotoville  clay  are  in  places  apparently  on  the  same  horizon,  or 
are  separated  by  an  interval  of  only  a  few  feet,  the  clay  lying  above  the 
limestone.  This  is  much  the  same  condition  as  is  found  at  Olive  Hill, 
Ky.,  where  the  limestone  is  approximately  90  feet  in  thickness,  and 
where  the  clay,  which  has  good  volume,  lies  either  directly  on  or  only 
a  few 'feet  above  the  limestone.  The  heavy  sandstone  found  above 
the  clay  and  limestone  in  Clay  Township  evidently  correlates  with 
that  which  lies  above  the  clay  in  the  Olive  Hill  region. 

Harrison  Township. — In  the  western  part  of  Harrison  Township, 
especially  on  Woods  Ridge,  the  Sciotoville  clay  and  the  Maxville  lime- 
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stone  are  about  on  the  same  level.  The  clay,  which  has  excellent 
thickness  and  purity,  is  overlain  by  a  thick  sandstone,  which  is  the  same 
stratum  as  that  found  in  Clay  Township,  and  probably  at  Olive  Hill, 
Kentuckj'.  These  relations  will  be  brought  out  by  a  few  sections 
taken  along  the  ridge.  In  the  western  part  of  Section  24,  the  Maxville 
limestone  nd  Sciotoville  clay  are  near  the  same  level.  Near  the 
middle  of  i  is  section  the  clay  is  shown  as  follows: 

Ft.  In. 

Sandstone .-     20 

Coal  blossom,  Ar^^/um^ _ _     _.  1 

Clay,  flint,  good  quality,  *SctotoWWe 4 

On  the  Woods  farm,  in  the  eastern  part  of  Section  24,  the  Max- 
ville limestone  is  found  just  below  the  sandstone  that  forms  the  ^oof 
of  the  clay  in  the  above  section.     The  rock  strata  are  as  follows: 

Ft.         In. 

Green  clay  and  covered,  Sciotoville  horizon . 2 

Ore,  nodular _ _ ._  4 

Limestone,  AfaaviWe,  reported  thickness 3 

South  of  the  above,  in  Section  30,  Harrison  Township,  on  the 
Henry  Rider  property,  the  section  is  as  follows: 

Ft.         In. 

Coal  blossom,  Anthony __           1 

Clay,  flint,  good,  ^Scio/ow/te 3 

Shales  and  covered 23 

Limestone,  Maxville 1          6 

In  this  region  the  Sciotoville  clay  is  often  many  feet  in  thickness, 
and  is  made  up  of  layers  of  semi-flint  and  flint  clay  with  plastic  clay 
above.  The  Maxville  limestone  is  shown  23  feet  below  the  Scioto- 
ville cla}'^,  while  on  Woods  Ridge,  one  mile  north,  it  is  practically  on 
the  same  level  as  the  clay.  In  this  locality  the  overlying  sandstone 
is  also  separated  from  the  Sciotoville  clay  by  about  20  feet  of  shales. 
On  the  property  of  the  Scioto  Fire  Brick  Company,  in  Section  32,  the 
clay  bed  in  local  areas  has  a  shaly  sandstone  for  a  roof,  which  is  a  con- 
tinuation of  "that  seen  on  Woods  Ridge.  The  Anthony  coal  is  usually 
found  above  the  clay,  but  it  seldom  thickens  to  more  than  a  few  inches. 
In  parts  of  this  section  the  sandstone  phase  of  the  Sharon  conglomerate 
was  noted,  and  at  a  few  places  the  brecciated  Harrison  ore  was  exposed 
below  the  conglomerate.  The  record  obtained  gives  the  following 
relations : 

Ft.         In.    . 

Coal,  Anthony 6 

Clay,  flint,  and  semi-flint,  Sciotonlle 3      *   6 

Shales  and  covered __     38 

Ore,  Harrison. ._ 2 

Sandstone  and  shales,  Lo^n __ 100 

In  the  cut  of  the  Baltimore  &  Ohio  Southwestern  Railroad,  in 
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Section  36,  near  the  residence  of  Isaac  Graham,  the  following  measure- 
ments were  taken: 

Ft.  In. 

Shale,  blue,  part  siliceous 27 

Coal,  dense.-  ]  f  ..  4 

Shale >   Anthony. -!  ..  2 

Coal,  dense.-  J  [  _.  7 

Clay,  flint,  with  scattered  quartz  pebbles,  SciotoviUe 5  6 

Conglomerate,  iSAaron,  quite  pebbly 20 

The  Sharon  conglomerate  found  in  this  locality  is  very  pebbly, 
and  may  be  traced  from  here  with  but  few  breaks  northward  across 
Harrison  and  Madison  townships,  where  the  deposits  reach  a  thickness. 
of  55  feet  or  more;  thence  across  Scioto  Township,  Jackson  County, 
to  Liberty  Township,  where  cliffs  of  conglomerate  150  feet  in  thickness 
are  exposed,  and  where  the  Sharon  coal  above  has  good  volume;  thence 
eastward  across  this  township  tO  Lick,  where  both  the  Sharon  and 
Quakertown  coals  are  well  developed,  and  were  first  mined  in, southern 
Ohio.  Also  from  Liberty  Township  it  may  be  traced  eastward  into 
Coal  Township,  where  the  Quakertown  coal  has  been  mined  extensively, 
or  northward  across  Jackson  Township  into  Vinton  County.  In  the 
above  section  the  SciotoviUe  clay  lies  directly  on  the  Sharon  conglomer- 
ate, but  north  of  this,  in  the  same  county,  and  also  in  Jackson,  the 
two  members  are  usually  separated  by  an  interval  of  many  feet. 

Near  the  above  section,  the  rocks  exposed  along  the  road  south 
of  Perry  Loutherback^s  house  show  the  brecciated  zone  at  the  contact 
between  the  Logan  and  Pottsville  rock.     The  section  measured  follows : 

PoUaviUe  formation.  Ft.        In. 

Sandstone,  cross-bedded _ _ i. 13 

Disconformity. 

Coal,  bony,  Anthony _ ._  6 

Clay,  dark,  plastic,  SciotoviUe 1  8 

Disconformity. 

Sandstone,  with  pebbles  near  bottom.. .  [    8        _. 

Shale,  soft,  irregular. \  Sharon I    2  8 

Sandstone,  with  scattered  pebbles J  [  10 

Conglomerate  zone,  material  made  up  of  quartz  pebbles,  flint 

nodules,  iron  ore,  with  clay  and  shaly  material,  Harrison.      2 
Disconformity. 
Logan  formation. 

Shale,  sandy 5 

The  conglomerate  below  the  base  of  the  Sharon  here  has  the  same 
position  as  that  found  at  many  places  west  of  the  Little  Scioto  River, 
and  it  represents  the  erosion  products  from  the  Maxville  limestone. 
This  relation  places  with  certainty  the  Maxville  limestone  below  the 
Sharon  conglomerate.  The  same  relation .  of  the  two  conglomerate 
beds  was  noticed  at  other  places  north  of  this  also.     The  Anthony 
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stone  are  about  on  the  same  level.  The  clay,  which  has  excellent 
thickness  and  purity,  is  overlain  by  a  thick  sandstone,  which  is  the  same 
stratum  as  that  found  in  Clay  Township,  and  probably  at  Olive  Hill, 
Kentuck)^  These  relations  will  be  brought  out  by  a  few  sections 
taken  along  the  ridge.  In  the  western  part  of  Section  24,  the  Maxville 
limestone  nd  Sciotoville  clay  are  near  the  same  level.  Near  the 
middle  of  v  is  section  the  clay  is  shown  as  folio w^s: 

Ft.  In. 

Sandstone 20 

Coal  blossom,  Anthony __ ._  1 

Clay,  flint,  good  quality,  *Scta(wi//c 4 

On  the  Woods  farm,  in  the  eastern  part  of  Section  24,  the  Max- 
ville limestone  is  found  just  below  the  sandstone  that  forms  the  roof 
of  the  clay  in  the  above  section.     The  rock  strata  are  as  follows: 

Ft.  In. 

Green  clay  and  covered,  Sciotoville  horizon -      2 

Ore,  nodular .-     --  4 

Limestone,  ifefaaviZ/e,  reported  thickness _ 3 

South  of  the  above,  in  Section  30,  Harrison  Township,  on  the 
Henry  Rider  property,  the  section  is  as  follows: 

Ft.         In. 

CoaXhlossom,  Anthony ___ _  1 

Clay,  flint,  good, /Sciotovi/Zc 3 

Shales  and  covered 23 

Limestone,  Maxville _ 1  6 

In  this  region  the  Sciotoville  clay  is  often  many  feet  in  thickness, 
and  is  made  up  of  layers  of  semi-flint  and  flint  clay  with  plastic  clay 
above.  The  Maxville  limestone  is  shown  23  feet  below  the  Scioto- 
ville clay,  while  on  Woods  Ridge,  one  mile  north,  it  is  practically  on 
the  same  level  as  the  clay.  In  this  locality  the  overlying  sandstone 
is  also  separated  from  the  Sciotoville  clay  by  about  20  feet  of  shales. 
On  the  property  of  the  Scioto  Fire  Brick  Company,  in  Section  32,  the 
clay  bed  in  local  areas  has  a  shaly  sandstone  for  a  roof,  which  is  a  con- 
tinuation of 'that  seen  on  Woods  Ridge.  The  Anthony  coal  is  usually 
found  above  the  clay,  but  it  seldom  thickens  to  more  than  a  few  inches. 
In  parts  of  this  section  the  sandstone  phase  of  the  Sharon  conglomerate 
was  noted,  and  at  a  few  places  the  brecciated  Harrison  ore  was  exposed 
below  the  conglomerate.  The  record  obtained  gives  the  following 
relations : 

Ft.  In. 

Coal,  Anthony _.  6 

Clay,  flint,  and  semi-flint,  AScio/ori/Zc 3  6 

Shales  and  covered -._ _ ___ 38 

Ore,  Harrison _ _ 2 

Sandstone  and  shales,  Lo^an _ 100 

In  the  cut  of  the  Baltimore  &  Ohio  Southwestern  Railroad,  in 
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Section  36,  near  the  residence  of  Isaac  Graham,  the  following  measure- 
ments were  taken: 

Ft.  In. 

Shale,  blue,  part  siliceous... 27 

Coal,  dense.-  ]  f  _.  4 

Shale ►  Anthony _. |  ..  2 

Coal,  dense.  .J  [  ..  7 

Clay,  flint,  with  scattered  quartz  pebbles,  SciotoviUe 5  6 

Conglomerate,  iS^ron,  quite  pebbly _. 20 

The  Sharon  conglomerate  found  in  this  locality  is  very  pebbly, 
and  may  be  traced  from  here  with  but  few  breaks  northward  across 
Harrison  and  Madison  townships,  where  the  deposits  reach  a  thickness. 
of  55  feet  or  more;  thence  across  Scioto  Township,  Jackson  County, 
to  Liberty  Township,  where  cliffs  of  conglomerate  150  feet  in  thickness 
are  exposed,  and  where  the  Sharon  coal  above  has  good  volume;  thence 
eastward  across  this  township  tO  Lick,  where  both  the  Sharon  and 
Quakertown  coals  are  well  developed,  and  were  first  mined  in  ^southern 
Ohio.  Also  from  Liberty  Township  it  may  be  traced  eastward  into 
Coal  Township,  where  the  Quakertown  coal  has  been  mined  extensively, 
or  northward  across  Jackson  Township  into  Vinton  County.  In  the 
above  section  the  SciotoviUe  clay  lies  directly  on  the  Sharon  conglomer- 
ate, but  north  of  this,  in  the  same  coimty,  and  also  in  Jackson,  the 
two  members  are  usually  separated  by  an  interval  of  many  feet. 

Near  the  above  section,  the  rocks  exposed  along  the  road  south 
of  Perry  Loutherback's  house  show  the  brecciated  zone  at  the  contact 
between  the  Logan  and  Pottsville  rock.     The  section  measured  follows : 

PoUsville  formation.  Ft.        In. 

Sandstone,  cross-bedded _ : ^ 13 

Disconformity. 

Coal,  bony,  Ani^ony _ _.     ..  6 

Clay,  dark,  plastic,  SciotoviUe 1  8 

Disconformity. 

Sandstone,  with  pebbles  near  bottom...  ]  [    8        _. 

Shale,  soft,  irregular \  Sharon I    2  8 

Sandstone,  mth  scattered  pebbles J  [10 

Conglomerate  zone,  material  made  up  of  quartz  pebbles,  flint 

nodules,  iron  ore,  with  clay  and  shaly  material.  Harrison.      2 

Disconformity. 
Logan  formation. 

Shale,  sandy 5 

The  conglomerate  below  the  base  of  the  Sharon  here  has  the  same 
position  as  that  found  at  many  places  west  of  the  Little  Scioto  River, 
and  it  represents  the  erosion  products  from  the  Maxville  limestone. 
This  relation  places  with  certainty  the  Maxville  limestone  below  the 
Sharon  conglomerate.  The  same  relation .  of  the  two  conglomerate 
beds  was  noticed  at  other  places  north  of  this  also.     The  Anthony 
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coal,  about  10  inches  in  thickness,  is  well  shown  in  the  mines  of  the 
Scioto  Fire  Brick  Company,  near  Gephart  Station. 

Bloom  Township. — In  western  Bloom  Township  the  Sciotoville 
clay  is  quite  steady,  and  has  good  volume  and  high  purity.  The  Anthony 
coal,  although  thin  and  usually  impure,  is  as  persistent  as  the  clay, 
and  is  foxmd  lying  directly  above  it.  Still  higher  in  the  geological 
column  another  coal  bed  is  present  in  the  vicinity  of  Scioto  Furnace. 
This  coal  has  the  same  stratigraphic  position  as  the  known  Quaker- 
town  coal  in  the  Jackson  County  fields,  and  is  evidently  correlative 
with  it.  At  a  few  places,  also,  a  thin  impure  coal  is  found  lying  di- 
rectly above  the  Sharon  conglomerate.  The  relation  of  the  coal  to  the 
conglomerate  is  the  same  as  that  found  in  Jackson  County,  where  this 
coal  bed  has  long  been  known  as  the  Sharon  coal.  These  various 
relations  will  be  given  in  more  detail  by  adding  a  few  sections  of  the 
rocks  in  the  westerii  part  of  this  township. 

In  Section  20,  just  north  of  the  clay  mill  of  the  Harbison- Walker 
Refractories  Company,  the  Bear  Run  coal,  which  is  later  discussed, 
was  mined  for  local  use  at  Scioto  Furnace.  The  thickness  of  the  bed 
is  reported  by  Ollie  Downing  to  be  from  1  foot  3  inches  to  4  feet.  This 
coal  from  this  place  to  the  town  of  Jackson  is  more  persistent  and  better 
developed  than  the  Quakertown  coal;  hence  it  is  an  important  aid  in* 
determining  the  positions  of  other  members.  The  section  obtained 
is  recorded  below: 

Ft.         In. 

Shales,  dark 1 ^ 13 

Coal,  Bear  i^un,  reported  thickness. 3 

Covered __ _  3 

Sandstone,  massive 7 

Covered,  probably  sandstone 8 

Sandstone _ _  13 

Shales  and  covered _ _ _ _  31 

Coal f  Anthony.. __          2 

Clay,  flint  and  semi-flint,  5cto/(M't2/e.  - _ 5 

Covered _ 2 

Sandstone,  ^Aaron 15 

In  Section  21  a  coal  bed,  which  is  called  with  some  confidence 
Quakertown,  has  been  mined  in  a  small  way.  At  this  place  the  interval 
from  the  Sciotoville  clay  to  the  overlying  coal  is  nearly  the  same  as  it 
is  in  sections  6  and  7,  Coal  Township,  Jackson  County.  Measurements 
made  on  the  land  of  Henry  Moore  follow: 

Ft.         In. 

Coal,  solid  block,  QuaA;ertou;n 1  5 

Shale  and  covered 31 

Ore,  Guinea  Fowl _ _     -.  6 

Shale _ _.      6  6 

Coalf  Anthony _ 2 

Clay,  flint         \  sdotovOU... 3 

Clay,  semi-nmt 
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In  Section  16,  Bloom  Township,  a  composite  section  from  a  drill 
record  made  near  the  Baltimore  &  Ohio  Southwestern  Railroad,  and 
from  measurements  taken  north  of  this'  on  the  William  Tripp  property, 
is  as  follows: 

Ft.         In. 

Orey  Lower  Mercer  or  LiUU  Red  Block ..  4 

Shale  and  covered 44 

Ore,  Bo^(7«,  reported  thickness _. I 

Shale  and  covered -  36 

Bluish  limestone,  nodular,  with  calcite _ _ 1 

Shale - 10 

Coal,  Vandusen,  reported  thickness 2  3 

Shale 8 

Sandstone _ _ 11 

Shale _ 3 

Sandstone _ - 5 

Covered 27 

Coal,  Bear  RuUy  reported  thickness 1  5 

Sandstone _ 6 

Shale  and  covered _ _ 10 

Top  of  drill  hole. 

Surface _ _ _ __      5 

Shale,  sandy _ 5  6 

Si',':.':'*:':;:}  ««■'— {::    I 

Clay  mixture ._ 8 

Shale,  black 1 

Sandstone,  shaly 5          6 

Shale,  sandy _ 3 

Shale _-. 26 

Bone  coal,  iln/Aony. ..          4 

Clay,  SciotoviUe,  flint  and  semi-flint,  part  sandy 9          8 

Shale,  black _ ^..  1 

The  above  section  is  of  interest,  as  it  shows  4  important  members 
between  the  Sciotoville  clay  and  the  Lower  Mercer  ore,  and  as  it  shows 
approximately  the  normal  intervals  of  separation  of  the  beds  as  they 
occur  in  eastern  Scioto  County.  The  upper  members  are  of  aid  often 
in  establishing  the  positions  of  members  below. 

On  the  William  Tripp  property,  in  the  southwestern  part  of 
Section  7,  the  Sciotoville  clay  has  good  volume  and  high  purity.  Above 
the  clay  a  coal  bed,  which  is  the  same  as  that  mined  on  the  Moore  land 
near  Scioto  Furnace,  has  been  prospected,  while  below  the  clay  another 
stratum  of  coal  was  exposed  in  the  bed  of  a  small  stream.  This  lower 
coal,  which  lies  directly  above  the  Sharon  conglomerate,  correlates 
with  the  Sharon  coal  of  Jackson  County.  If  this  placing  of  the  beds 
is  correct,  then  the  position  of  the  Sciotoville  clay  is  between  the  Sharon 
and  Quakertown  coals.     The  section  obtained  on  the  Tripp  land  follows : 

Ft.  In. 

Coal,  Quakertown,  reported  thickness _ __       1  4 

Shales  and  covered 35 
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Ft.         In. 

Clay y  flint f  Sdotouille .-      3 

Sandstones,  shales  and  covered ^ 32 

Coal,  ^Aaron,  reported  thickness _ - 1  8 

Sandstone,  with  a  few  pebbles,  iS^ron ._ 4 

One  mile  north  of  the  above  locality  the  Sharon  coal  has  been 
opened  and  a  small  amount  mined.  The  Sciotoville  clay  was  not 
found  at  this  place,  so  no  good  section  was  obtained.  Near  the  Bap- 
tist Church,  on  Bear  Run,  in  Section  5,  Bloom  Township,  the  rocks 
exposed  measured  as  follows: 

Ft.         In. 

Flint  clay,  iS^ciotori/Ze,  seen  on  outcrop - _ -  2 

Covered _. _.. _ 15          6 

Shale,  gray , 10 

Clay  shale,  black,  plastic 6          6 

Shale,  gray,  sandy 14 

Ore,  kidney,  iS^aron _ -  6 

Shale,  gray,  somewhat  fissile 1 

Clay  shale,  black,  plant  marked,  Sharon  coal  horizon 1          6 

Shale,  gray,  soft __ 10          6 


3 
3 


Sandstone,  shaly— -- 1   g,^^ _ 

Sandstone,  with  pebbles  J 

Covered _ 10 

Sandstone,  Vinton 4 


As  the  members  are  traced  northward,  the  interval  separating 
the'  Sharon  conglomerate  and  Sciotoville  clay  expands.  In  the  above 
section  the  interval  is  58  feet,  while  in  the  record  on  the  Tripp  property, 
in  Section  7,  it  is  32  feet.  As  previously  shown,  at  Gephart  Station, 
the  Sciotoville  clay  lies  directly  on  the  Sharon  conglomerate,  and  even 
the  quartz  pebbles  are  present  in  the  clay.  This  pronounced  irregu- 
larity of  the  members  at  the  base  of  the  Pottsville  formation  extends 
from  the  Ohio  River  northward  into  Vinton  County,  where  the  present 
survey  work  ended. 

On  Bear  Run,  one-half  mile  east  of  the  Baptist  Church,  in  Sec- 
tion 4,  Bloom  Township,  on  the  William  Tripp  property  (William 
Kinker  tract)  the  following  rocks  were  measured: 

Ft.         In. 

Coal  blossom,  Bear  jRwn ->          6 

Clay,  shalj',  dark 3          6 

Shales,  gray,  and  parts  covered -  28 

Sandstones,  thin  and  medium  bedded 13 

Coal,  Quakertotvn,  itdckeuB  to  south 1          8 

Shales  and  covered _ 33 

Sandstones 7 

Coal,  Anthony _ _ 2 

Clay,  flint,  dark,  Sciotoville 6 

Covered _.  10 

Shales,  Vinton,  unmeasured. 

In  the  above  section  the  Sciotoville  clay  again  lies  close  to  the 
rocks  of  the  Logan  formation,  which,  in  the  Dever  Valley  north  of  this 
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locality,  extends  into  the  Pottsville  formation  to  the  horizon  of  the 
Bear  Run  coal.  The  intervals  to  the  Quakertown  and  Bear  Run  coals 
are  slightly  above  normal,  but  both  coals  in  areas  adjacent  to  that  where 
the  record  just  given  was  obtained  are  quite  well  developed,  and  have 
been  mined  for  local  needs.  One-half  mile  east  of  the  above  section, 
the  Bear  Run  coal  has  been  worked  in  a  small  way  for  years.  A  sec- 
tion taken  on  the  William  Tripp  property  shows  the  following  relation 
of  this  coal  to  the  Sciotoville  clay: 

Ft.         In. 

Coal,  somewhat  bony,  oannel  at  times. .  f  .-         10 

Coal,  good •   Bear  Run \    1  6 

Clay J  i    1        -. 

Covered _-      8 

Sandstone,  thin  and  medium  bedded 14 

Covered __ 35 

Shale _ 3 

Coal  blossom -     ..  1 


Clay,  dark,  shaly 

Ore y  Sdoloville. 

Clay,  flint,  sandy 


9 


As  the  Sciotoville  clay  in  the  territory  covered  by  the  preceding 
sections  is  quite  persistent  and  readily  identified  wherever  found,  the 
positions  of  the  various  members  present  are  established  with  con- 
fidence. From  here  northward,  the  deposits  of  Sciotoville  clay  are 
more  scattered,  but  the  member  may  be  followed  with  a  degree  of 
certainty  by  exposures  noted  in  Madison  Township,  Scioto  County, 
and  in  Hamilton  and  Scioto  townships,  Jackson  County,  to  the  Sharon 
and  Quakertown  coal  fields  in  Liberty,  Lick,  and  Coal  townships. 

In  Section  3,  on  the  H.  H.  Stevenson  property,  the  Bear  Run 
coal  was  exposed  for  measurement.  As  this  coal  is  somewhat  steady 
from  this  locality  to  the  town  of  Jackson,  and  as  the  fossiliferous  shales 
above  it  also  aid  in  stratigraphic  work,  this  member  will  be  frequently 
used;  hence  the  following  section  is  given  to  show  the  character  of  the 
coal  bed  and  the  associated  shales: 

Ft.         In. 
Sandstone,  massive _ 6 

Shale,  blue,  lower  part  fossiliferous _. 7 

Coal,  Bear  Ruriy  upper  few  inches  impure _ 2  4 

Clay,  unmeasured. 

The  fossils  in  this  shale  were  identified  by  Clara  G.  Mark  as  Lin- 
gula  tighti,  Herrick. 

Madison  Township. — In  Madison  Township  the  Sciotoville  clay 
is  well  develoj)cd  only  in  local  areas,  but  where  present  it  is  flint  or 
semi-flint  clay  of  the  best  qualities.  The  Sharon  coal,  however,  begins 
to  appear  in  better  character  than  in  the  townships  previously  con- 
sidered, while  the  Sharon  conglomerate,  especially  in  the  eastern  part 
of  the  area,  forms  massive  cliffs  along  the  courses  of  the  streams.     A 


604  GEOLOGY  OP  SOUTHERN  OHIO 

few  measurements  will  be  given  in  order  to  show  the  various  relations 
of  the  beds  under  consideration.  In  Section  26  the  upper  part  of  the 
rocks  exposed  on  the  land  of  Samuel  Shoemaker,  is  recorded  below: 

Pt.         In. 

Clay,  fiintf  Sciotoville 3 

Shales  and  covered _ _ 24 

Shales 10 

Shales  and  covered 9 

CosA,  Sharon ..          4 

Clay,  bluish,  tough i _ _ 2 

Covered ^ 6 

Sandstone,  light,  fine-grained 7 

Ore,  Harrison _ _  1 

Sandstone,  Vinton 6 

On  the  R.  A.  Dever  property,  in  Section  20,  the  Anthony  coal  and 
Sciotoville  clay  are  shown  as  follows: 

Ft.  In, 

Ore,  Guinea  Fot^Z,  sandy,  with  pebbles _  4 

Shales,  dark _ _      6 

Coal,  good,  An^/umi/ 3 

Clsy J  B&ndyf  ScioioviUe _ 4 

Covered ._. 20 

Shales  and  sandstone,  Ftnton. __ 15 

Due  west,  across  the  hollow,  the  coal  is  thinner,  but  the  clay  is 
thicker  and  is  of  excellent  quality. 

In  Section  11,  south  of  the  White  Gravel  Church,  on  land  of  Fran- 
cis Warren,  the  record  obtained  shows  the  Sharon  ore,  coal,  and  con- 
glomerate, the  Sciotoville  clay,  and  the  Anthony  coal.  The  measure- 
ments are  given  below: 

Ft.         In. 

Coal,  Anthony 1 1  3 

Clay,  dark,  plastic,  Sciotoville^  flint  clay  seen  to  west  across  hollow 

on  this  horizon _ 3 

Covered 16 

Shale 2 

Ore,  Sharon _ _ 10 

Covered _ 8 

Sandstone _ 2 

Coal  blossom,  Sharon,  reported  thickness  of  coal  and  partings 3 

Covered _ 5 

Conglomerate,  Sharon... _ 65 

Covered _ _.  5 

Shale 2 

Conglomerate  of  ilZ^«n^ _ 1 

In  Section  6,  on  the  land  of  Charles  Phleger,  the  Sciotoville  clay 
has  good  volume  and  high  purity,  while  the  Sharon  conglomerate  is 
quite  thick  and  characteristically  pebbly.  A  thin  coal  bed,  which 
was  noted  also  at  other  places  in  this  vicinity,  lies  close  above  the  con- 
glomerate, and  it  is  considered  correlative  with  the  thick  deposits  of 
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Sharon  coal  in  Jackson  and  Pike  counties.    The  section  measured 
at  this  place  follows: 

Ft.         In. 

Clay,  flint,  good  quality.  1   s^^^^^-a^ (   2  8 

Clay,  light,  plastic J  [    1 

Shale  and  covered _ __     35 

Coal  blossom,  iSAaron _. ._  6 

Clay  and  covered 15 

Conglomerate,  iS^ron 55 

Sandstone,  Vinton.. 20 

Jefferson  Township. — The  Sciotoville  clay  is  present  on  only  a 
few  of  the  high  knobs  on  the  main  ridges  in  Jefferson  Township,  and 
as  a  general  thing  it  lies  close  to  the  Logan  rocks  below.  In  some 
localities  a  sandy  phase  of  the  Sharon  conglomerate  occurs,  but  the 
Sharon  coal  was  not  found  at  any  place  in  good  development,  although 
dark  carbonaceous  shales,  which  mark  the  horizon,  were  seen  in  a 
few  localities.  A  record  taken  on  the  land  of  Joseph  R.  Keller,  in 
Section  26,  illustrates  relations  somewhat  similar  to  those  found  in 
Madison  Township: 

Ft.  In. 

Coal  blossom,  A  rUAony ._          6 

Clay  and  clay  shale _-. _-_ 9          6 

Clay,  flint,  Sciototnlle,  good  quality I          3 

Sandstone,  ferruginous __           6 

Sandstone,  light,  soft _ 1          3 

Sandstone I 

Shale,  sandy , _ 7 

Sandstone,  shaly _ _ _ 20 

Sandstone,  massive,  part  covered 13 

Covered _ 8 

Coal  blossom,  dark  clay  with  coal  bands,  iSAaron  coal  horizon 4 

Covered  ._ _.. _.. 30 

Shale  and  sandstone,  Lo(7an : 20 

Pike  County 

In  its  extension  northward,  from  Scioto  County  into  Pike,  the 
Sciotoville  member  becomes  more  patchy,  but  the  bed  is  at  once  recog- 
nized by  the  marked  characteristics  of  the  clay.  The  Sharon  con- 
glomerate in  eastern  Pike  County  is  massively  developed,  often  ex- 
ceeding 100  feet  in  thickness,  and  is  distinctive  on  account  of  the  high 
percentage  of  quartz  pebbles.  Farther  in  this  area  the  Sharon  coal 
begins  to  appear  in  force,  and  it  extends  with  but  few  wants  from  the 
eastern  part  of  Pike  County  to  the  town  of  Jackson.  Owing  to  the 
rise  of  the  rocks  to  the  west,  the  Quakertown  coal,  which  is  highly 
developed  in  Jackson  County,  passes  above  the  summits  of  the  highest 
hills  in  the  area  under  discussion.  Records  obtained  in  Pike  Countv 
will  be  given  in  order  to  show  the  extent  of  the  Sciotoville  clay  and 
its  relations  to  the  Sharon  coal  and  conglomerate. 

Union    Township. — The   horizon   of   the   Sciotoville   clay,   and   of 
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the  Sharon  coal  is  confined  to  high  knobs  in  Union  Township.-  The 
Sharon  coal  has  been  mined  for  local  needs  in  Section  19,  and  is  re- 
ported to  be  about  2  feet  in  thickness.  In  this  locality  this  coal  bed 
lies  on  thie  thick  Sharon  conglomerate,  parts  of  which  are  composed 
largely  of  quartz  pebbles.  The  following  record,  taken  on  the  Jacob 
Frazer  property,  in  Section  19,  marks  the  position  of  the  Sciotoville 
clay  with  reference  to  the  Sharon  coal  and  conglomerate: 

Ft.  In. 

Clay,  flint,  jSciotowWe,  seen  on  outcrop 1 

Covered- ._ 30     

Coal,  Sharon,  reported  thickness 2 

Covered 1 / 3 

Conglomerate,  Sharon 20        _j 

The  Sharon  coal  here  has  been  mined  for  local  use  and  is  reported 
to  be  from  20  to  28  inches  in  thickness. 

Jackson  Township. — The  position  of  the  Sharon  coal  witK  ref- 
erence to  the  Sharon  conglomerate  in  eastern  Pike  County  is  well  il- 
lustrated by  measurements  taken  on  the  land  of  J.  W.  Overly,  in  Sec- 
tion 2,  and  given  below: 

Ft.  In. 

CorIj  Sharon _-. _..  2          4 

Clay,  siliceous 1 

Conglomerate,  Sharon 140 

Sandstones  and  shales,  Vinton 65 

The  massive  Sharon  conglomerate  extends  in  an  unbroken  sheet 
over  a  large  area  in  Jackson  To^vnship,  and  the  Sharon  coal  is  some- 
what steady.  Near  Allen  Chapel,  in  Section  2,  the  bed  which  has  been 
mined  is  overlaid  by  a  conglomerate  sandstone,  above  which  the  Sci- 
otoville clay  is  found  only  a  short  distance  north  of  the  mines  This 
relation  places  the  Sciotoville  clay  above  the  Sharon  coal,  but  the  exact 
interval  separating  the  two  beds  was  not  obtained. 

Jackson  County 

Although  only  scattered  pockets  of  high-grade  flint  clay  are  found 
in  Jackson  County,  these  are  sufficiently  continuous  to  show  that  they 
are  fragments  of  the  Sciotoville  member.  The  Sharon  conglomerate 
is  very  thick  in  the  western  part  of  the  county,  especially  in  Liberty 
To\\Tiship,  where  the  deposits  often  measure  between  100  and  200  feet 
in  thickness.  Just  above  this  bed  the  Sharon  coal  is  found,  and  it  has 
good  volume  and  continuity  over  a  large  area.  From  Scioto  and  Pike 
counties  this  coal  may  be  traced  with  few  wants  to  the  original  Sharon 
coal  field  under  the  town  of  Jackson,  just  north  of  which  the  Quaker- 
town  coal  appears  in  force,  and  extends  northward  in  an  unbroken  sheet 
to  Vinton  County.  The  Bear  Run  coal,  somewhat  steady,  but  usually 
thin,  is  also  present  in  the  vicinity  of  Jackson.     By  this  overlapping 
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of  the  beds  their  stratigraphic  positions  may  be  determined  with  con- 
fidence; hence  records  obtained  in  Jackson  County  will  be  given  in 
order  to  bring  out  these  relations  in  detail. 

Hamilton  Township. — The  Sciotoville  clay  is  found  at  a  few  places 
in  Hamilton  Township,  but  the  Sharon  and  Quakertown  coals  are 
scarcely  represented.  However,  the  Bear  Run  coal  has  good  volume 
in  the  southern  part  of  the  township,  and  may  be  used  for  a  bench 
mark  in  stratigraphic  work.  In  the  Dever  Valley,  the  Sciotoville  clay 
was  found  at  three  places,  and  it  lies  about  80  feet  below  the  Bear  Run 
coal.  The  Sciotoville  clay,  with  the  Anthony  coal  above  it,  was  noted 
along  the  road  near  the  head  of  Little  Bucklick  Creek,  in  Section  4. 
This  coal  was  exposed  also  along  the  streams  in  the  vicinity  of  the 
village  of  Mabee.     It  is  from  1  to  2  feet  in  thickness. 

Scioto  Township. — The  conditions  of  the  members  near  the  base 
of  the  Pottsville  formation  in  Scioto  Township  are  much  the  same  as 
they  are  in  Hamilton.  Near  Grahamsville,  in  Section  27,  the  flint 
clay  was  exposed  in  the  bed  of  a  tributary  of  Sugarcamp  Creek,  while 
above  it,  plastic  claj'^s  with  thin  impure  coal  beds  were  also  uncovered. 
The  positions  of  the  Sharon  conglomerate,  Sciotoville  clay,  Anthony 
coal,  and  other  members  higher  in  the  geological  column  are  shown 
in  the  following  section  obtained  at  this  place: 

Ft.  In. 

Shale 2 

Coal,  Vandusen _ 1  __           6 

Sandstone,  argillaceous 3 

Sandstone,  light _ __ 3          6 

Ore,  sandy—  1                                                                                          f    1  2 

Shale >  Jackson  Sand  Block __■     1  5 

Ore,  sandy.  _  J                                                                                         [  .  _  6 

Sandstone,  thin-bedded,  ferruginous 6 

Shale 26 

Coal  blossom _ 4 

Clay,  plastic,  dark 1          6 

Shale 6 

Sandstone,  irony,  plant  marked 1 

Shale _ 16 

,  Sandstone,  thin,  flaggy,  with  shale  partingd 13 

Coal  and  dark  carbonaceous  shale,  Anthony 2 

Clay,  light,  sandy 1          6 

Shale ^._.. 1 

Thin  sandstone  and  shale  layers 2          7 

Shale,  blue _ ..           5 

Coal,  bony _ _.           1 

Clay,  light,  plastic,  part  "pink  eye".. 


'  Sdotomlle. 


CXay  shale,  dark 

Clay  shale  and  covered 

Coal 

Clay,  flint,  sandy 

Covered , 20 

Conglomerate,  Sharon 10 


4 

4 

3 

8 

5 

^^  ^ 

_  ,. 

1 

1 

6 
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In  Section  9,  th^  Sciotoville  member,  represented  by  a  hard  flint 
clay  of  excellent  quality,  has  been  mined  on  the  property  of  Fred 
Flaker,  and  the  Sharon  coal  opened  on  that  of  William  B.  Pratt.  The 
positions  of  these  members  are  shown  in  the  record  given  below: 

Ft.  In. 

Clay,  flint,  iSciotoe^^/^,  report^  thickness 2 

Sandstone 2 

Shales  and  covered- •  35 

Coal  blossom,  Sharofi,  seen  on  next  hill  3  feet  thick 1 

Covered _ _ 18 

Conglomerate,  Sharon 24 

As  these  beds  extend  northward  across  the  preglacial  California 
Valley  the  Sharon  coal  becomes  more  steady,  but  the  Sciotoville  clay 
continues  patchy;  further,  the  Sharon  conglomerate  is  very  constant. 
On  the  Sawyer  propertj^,  in  Section  7,  the  Sciotoville  member  is  marked 
by  a  thick  deposit  of  plastic  and  ''pink  eye*'  clay,  while  the  Sharon 
coal  and  conglomerate  have  the  characteristic  development  of  the 
regions  northward  and  described  under  Pike  County.  The  measure- 
ments taken  on  the  Sawyer  farm  are  given  below: 

Ft.  In. 

Ore,  Guinea  Fowl _.          6 

Shale  and  covered 5 

Coal  blossom,  Anthony ..           2 

Clay,  plastic,  Sciotoville,  lower  part  **pink  eye" 13          8 

Sandstone,  massive _ 11 

Shale 13          6 

Coal,  Sharon 2          6 

Covered 14 

Conglomerate,  Sharan 16 

The  Sciotoville  clay  and  Sharon  coal  are  both  well  developed  on 
the  Robert  Lamb  property,  in  Section  6,  where  the  following  record 
was  obtained : 

Coal  blossom,  Anthony^  not  measured.  Ft.        In. 

Clay,  flint  and  semi-flint,  iSciotow^^ 6 

Covered 32 

Sandstone 5 

Coal,  Sharon 2          4 

Covered,  probably  conglomerate 10          8 

Conglomerate,  Sharon 26 

In  this  locality  the  Sharon  coal  has  been  mined  for  years,  and 
from  here  it  may  be  traced  with  but  few  wants  to  the  Jackson  field, 
where  it  has  its  maximum  development  in  southern  Ohio.  This  sec- 
tion further  establishes  the  position  of  the  Sciotoville  clay  with  regard 
to  that  of  the  Sharon  coal.  The  section  on  the  Lamb  property  was 
practically  duplicated  by  another  taken  on  the  land  of  Joseph  West, 
in  the  eastern  part  of  the  same  section. 

Liberty  Township. — The  Sharon    conglomerate  has  its  maximum 
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development  in  Liberty  Township,  while  the  overlying  Sharon  coa 
has  excellent  volume  and  continuity.  The  Sciotoville  clay  is  poorly 
represented,  and  only  outliers  of  Quakertown  coal,  which  extends  as 
far  west  as  the  eastern  part  of  Section  10,  are  found.  The  relations 
of  the  deposits  here,  however,  fix  with  certainty  the  stratigraphic  po- 
sitions of  the  members  near  the  base  of  the  Pottsville  formation.  In 
Section  13,  on  the  land  of  Louis  Ray,  the  Sharon  and  Quakertown 
coals  have  both  been  mined  and  have  normal  development.  The 
Sciotoville  clay  is  found  in  the  interval  between  the  two  coal  beds,  but 
at  this  place  it  lies  closer  to  the  Sharon  coal,  than  where  noted  in  Scioto 
Township.  The  Sharon  conglomerate  is  massively  developed  also  in 
this  locality;  hence  the  Sharon  conglomerate,  Sharon  coal,  Sciotoville 
clay,  and  Quakertown  coal  are  all  foimd  in  the  same  section,  the 
measurements  of  which  are  given  below:  p^       j^ 

Coal,  Quakertowny  reported  thickness _ 2  6 

Covered _ _ J^ 58 

Sandstone 10 

Clay,  flint  good  quality  J   sdotoviUe (    ^  ^ 

Clay,  plastic J  \    1         10 

Coal  blossom,  Sharon 1 

Clay,  dark,  sandy . 2 

Conglomerate,  Sharofi 91 

The  Sharon  coal  has  been  mined  here  by  the  Star  Furnace 
Company,  and  it  is  reported  to  be  3  feet  in  thickness  and  very  irreg- 
ularly bedded;  that  is,  it  is  subject  to  rolls  and  dips.  The  Sciotoville 
clay  is  reported  to  form  the  roof  of  the  coal  in  parts  of  the  mine. 

In  the  eastern  part  of  this  section,  on  the  land  of  David  Nicholls, 
both  the  Sharon  and  Quakertown  coals  in  good  development  are  found 
in  the  same  hill.  Both  beds  have  been  mined,  and  have  about  normal 
thickness.  The  interval  separating  the  coals  here  is  slightly  greater, 
approximately  10  feet,  .than  it  is  on  the  Ray  farm.  This  may  be  due, 
however,  to  the  fact  that  the  Sharon  coal  conforms  to  the  irregularity 
of  the  upper  surface  of  the  underlying  conglomerate,  which  is  every- 
where more  or  less  undulating.  The  section  is  important,  for  it  extends 
the  Sharon  coal  close  to  the  original  field  under  Jackson  and  the  Quaker- 
town  coal  to  a  place  where  it  may  be  traced  with  certainty  to  the  great 
field  extending  from  Jackson  to  north  of  Wellston.  The  Sharon  con- 
glomerate is  also  present  in  force.     The  record  obtained  follows: 

Ft.  In. 

Coal,  Quakertoum 2  6 

• 

Clay  and  covered i 24 

Sandstone,  massive 33 

Covered _  5 

Shale,  with  parts  covered 19 

Coal,  Sharim 2          8 

Covered 2 

Conglomerate,  Sharon 40 
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In  the  northern  part  of  Liberty  Township,  in  the  vicinity  of  the 
Pine  School,  the  Quakertown  coal  is  found  in  the  high  knobs  on  the 
main  ridge.  The  Sharon  coal  is  poorly  developed,  but  its  position 
just  above  the  Sharon  conglomerate  is  still  marked  by  a  few  inches  of 
bony  coal.  About  midway  in  the  interval  between  these  coal  beds 
a  siliceous  flinty  clay,  which  is  evidently  correlative  with  the  Scioto- 
ville  member,  occurs,  and  is  overlaid  by  a  ferruginous  pebbly  sand- 
stone which  appears  to  represent  a  very  siliceous  phase  of  the  Guinea 
Fowl  ore.  The  measurements  taken  on  the  property  of  D.  D.  Eklwards, 
in  Section  2,  show  the  position  of  the  beds,  and  are  given  below: 

Ft.  In. 

Coal,  Quakertown 3          6 

Clay  shale. ._ _^ _ 1          6 

Covered 42 

Sandstone,  ferruginous , 2 

Sandstone,  ferruginous,  with  large  pebbles _ 1 

Clay,  flinty,  siliceous,  Sciotoville 1          6 

Sandstone,  clay-bond,  soft,  light __ 10          6 

Sandstone  and  covered 23 

Shale  and  thin  ferruginous  sandstpne 5 

Sandstone,  shaly 5 

Shale,  blue 7 

Coal,  shaly,  Sharon _.          4 

Clay  shale .__  2          6 

Covered 4 

Conglomerate,  Sharon , 90 

Coal  Township. — The  best  part  of  the  original  field  of  Quakertown 
coal  was  in  Coal  Township.  Although  poorly  developed  the  Sharon 
coal  is  sufficiently  well  marked  by  patches  of  coal  so  that  the  horizon 
may  be  followed  with  some  degree  of  certainty,  while  in  the  localities 
where  due  the  Sharon  conglomerate  is  present  in  force.  The  Scioto- 
ville bed  is  defined  by  small  isolated  areas  of  high-grade  flint  clay. 
Further,  the  Anthony  coal  was  first  described  from  observations  made 
on  the  Samuel  Anthony  land,  in  Section  6.  Important  relations  of 
these  members  in  this  township  will  now  be  considered  in  more  detail. 

Near  the  village  of  BierIyto\\^l,  in  Section  7,  on  the  land  of  Arthur 
Howe,  both  the  Quakertown  coal  and  Sciotoville  clay  have  normal 
volume.  The  position  of  the  Sharon  coal  is  marked  by  black  carbon- 
aceous shales  w^th  thin  coal  bands.  The  record  measured  at  this  place, 
and  given  below,  places  the  Sciotoville  clay  between  the  two  coal  de- 
posits : 

Ft.  In. 

Coal,  Quakertown 1  3 

Covered ^ 31 

Shale,  with  thin  sandstone  layers 13 

Clay,  flint,  Sciotot'ille,  good  quality 5 

Covered 9 

Sandstone,  massive 11 
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Ft.         In. 

Shale 3 

Shale,  black,  with  parts  covered,  Sharon  coal  horizon 8 

Clay  shale,  light,  siliceous 5 

Covered 37 

Conglomerate,  Sharon  ._ _ _ 25 

East  of  the  above,  on  the  farm  of  Louis  Mapes,  the  two  coals  and 
the  clay  were  also  exposed.  The  Sciotoville  clay,  which  was  seen  on 
the  outcrop,  is  reported  to  be  3  feet  in  thickness  under  cover.  It  is 
a  high-grade  flint  clay,  and  in  every  respect  it  is  similar  to  the  flint 
clay  found  in  the  Sciotoville  and  OliVe  Hill  fields.  The  section,  although 
duplicating  in  the  main  that  given  above,  will  be  recorded,  as  it  extends 
the  members  into  the  region  where  the  Quakertown  coal  exists  as  a 
continuous  sheet  to  the  Wellston  field. 

Ft.         In. 

Coal,  Quakertown 3 

Covered.. 38 

Clay,  flint,  Sciotoville^  reported  thickness 3 

Covered.- _ _. 21 

Sandstone,  with  a  few  scattered  pebbles 27 

Coal,  Sharon _ 1 

Clay,  dark,  siliceous 3 

A  deposit  of  high-grade  flint  clay  was  exposed  along  the  road  in 
Section  6.  Above'  it  there  is  also  present  the  blossom  of  a  coal,  which 
has  been  mined  in  a  small  way.     Concerning  these  E.  B.  Andrews  said:* 

On  the  land  of  Charles  McKinniss,  near  the  southeast  corner  of  Section  6,  Coal 
(formerly  Lick)  Township,  is  a  seam  of  coal  which  I  am  led  to  believe  is  the  equivalent 
of  the  ''Anthony"  seam.  The  seam  is  3  feet  thick,  with  a  reported  stratum  of  coal  14 
inches  thick  underneath,  separated  by  4  inches  clay  slate.  The  coal  seen  is  of  very 
superior  quality.   The  lower  part  is  not  mined,  being  considered  very  slaty. 

The  following  is  a  section  of  strata  seen  near  Mr.  McKinniss'  land: 

Ft.  In. 

Clay  shales _ 10 

Coal 3 

Clay  slate,  reported __  4 

Coal,  slaty,  reported 1  2 

Not  seen. ^ 9 

Fire  clay,  very  hard  and  good 3 

Not  seen _ 8 

The  coal  of  the  above  section  is  Anthony,  and  the  clay  belongs 
to  the  Sciotoville.  On  the  hill  above  this  clay  and  coal  the  Quakerto\\ai 
bed  has  ])een  worked  by  railroad  mines.  The  section  was  remeasured 
by  the  writer  in  order  to  obtain  the  interval  to  the  Qi^akertown  coal. 
The  measurements  found  are  given  below: 

Ft.  In. 

Coal,  Quakertown 2  6 

Covered _       4 

'Geol.  Surv.  of  Ohio,  Report  of  Progress  for  1870,  p.  142. 
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Ft.         In. 

Sandstone '- _ 3 

Coal - 6 

Clay,  plastic _ 4         6 

Shales,  dark _ 6 

Covered- _.      8 

Sandstone i _ _ 2  6 

Shales,  gray _ _. 9 

Coal  blossom,  A n/^nv - 6 

Covered __. 3 

Coal  blossom _ 2 

Clay,  flint,  good,  jScio(otri2^ 3  6 

Lick  Township. — High-grade  flint  clay  was  not  foimd  in  Lick 
Township,  but  in  places  siliceous  plastic  clays  were  exposed,  which 
mark  the  horizon.  The  noted  field  of  Sharon  coal  in  southern  Ohio 
is  in  the  basin  under  the  town  of  Jackson,  while  north  of  this  large  areas 
of  Quakertown  coal  have  been  mined.  The  Bear  Run  coal  with  fissile 
ore  and  shale  also  appears  northeast  of  Jackson.  The  intervals 
separating  the  Sharon  and  Quakertown  coals  in  this  locality  are  about 
the  same  as  noted  elsewhere.  As  the  Sciotoville  clay  was  not  found 
in  characteristic  development,  no  sections  showing  the  relation  of 
beds  will  be  given.  However,  the  Bear  Run  coal  will  be  considered 
as  it  is  of  interest  on  account  of  its  aid  in  determining  the  stratigraphic 
positions  of  the  Sciotoville  clay  and  of  other  members  on  Holland 
Fork,  in  southern  Jackson  County,  and  on  Bear  Run,  in  northern 
Scioto  County.  The  following  record,  which  was  about  the  average 
of  a  number  of  measurements,  was  taken  at  the  Crescent  mine,  in 
Section  16: 

Ft.  In. 

Ore,  black  band,  fossiliferous-  ]  [  _.  4 

Coal [   Bear  Run |  _.  8 

Bone  shale,  fissile J  •[_.  6 

Covered  and  shale 23  8. 

Coal,  Quukertown 2  6 

Clay  shale 3 

The  fossils  in  the  ore  are  Lingnla  iiahti,  or  the  same  as  seen  in 
the  shale  directly  above  the  Bear  Run  coal  on  Bear  Run,  in  Scioto 
County,  and  on  Holland  Fork,  in  southern  Jackson  County. 

In  a  review  of  the  sections  given  it  is  shown  that  the  Sciotoville 
member,  which  carries  the  characteristic  flint  clay,  not  easily  confused 
with  other  types,  extends  from  the  Ohio  River  in  Scioto  County  to  the 
Sharon  and  Quakertown  coal  fields  of  Jackson  County.  Although 
the  flint  clay  is  found  only  in  pockets  in  Jackson  County,  the  character 
and  quality  of  the  clay,  the  association  of  the  plastic  and  ''pink  eye''  clays, 
the  relation  of  the  conglomeratic  Guinea  Fowl  ore,  and  the  elevation 
of  the  beds,  establish  the  identity  of  this  bed  with  that  found  in  the  Scioto- 
ville region,  from  where  it  can  also  be  traced  to  the  Olive  Hill,  Ken- 
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tucky,  flint  clay  fields.  The  Sciotoville  member  in  Jackson  County 
is  also  represented  in  many  places  only  by  plastic  clays,  but,  owing  to 
their  similarity  to  plastic  clays  on  other  horizons,  these  clays  were  not 
considered  in  the  preceding  correlation.  These  sections  establish  the 
position  of  the  Sciotoville  clay,  when  the  interval  is  normally  developed, 
to  be  about  midway  between  the  Sharon  coal  and  the  Quakertown. 

The  position  of  the  Anthony  coal,  which  is  quite  persistent,  but 
poorly  developed,  except  in  small  isolated  areas,  is  also  defined.  It 
lies  either  directly  on  or  only  a  few  feet  above  the  Sciotoville  clay, 
but  it  is  not  a  sharply  defined  bed.  The  many  sections  given  of  this 
interval  show  that  during  the  deposition  of  the  clays  small  basins  existed 
in  which  the  conditions  were  favorable  for  the  preservation  of  carbon- 
aceous matter  as  coal.  The  Sciotoville  member  in  some  cases  is  made 
up  of  several  benches  of  clays,  separated  by  coal  bands,  which  vary  in 
thickness  from  a  pencil  mark  to  many  inches,  or,  by  black  carbonaceous 
shales,  which  change  to  coal  in  other  localities.  The  thickest  coal  is 
generally  found  near  the  top  of  the  clay  deposit.  If  the  flint  clay 
forms  the  upper  layer  of  the  deposit,  the  best  developed  coal  lies  on 
this,  but  if  plastic  clays  are  found  above  the  flint,  the  thick  coal  lies 
either  on  these  beds  or  between  them.  The  best  developed  coal  bed 
is  called  Anthony. 

The  recorded  measurements  show  that  the  interval  from  the  Scioto- 
ville clay  to  the  underlying  Sharon  coal  is  quite  variable,  owing  largely 
to  the  fact  that  the  coal  lies,  with  few  exceptions,  on  the  Sharon  con- 
glomerate, the  upper  surface  of  which  is  subject  to  many  irregularities. 
Further,  they  show  that  all  of  the  Pottsville  rocks  below  the  Sciotoville 
clay,  as  they  extend  southward  to  the  Ohio  River,  thin  erratically, 
and  in  some  places  disappear  completely.  The  Sharon  coal  in  one 
locality  is  shown  to  lie  either  directly  or  only  a  few  feet  below  the 
Sciotoville  member,  while  this  coal  at  another  place  is  70  feet  below  the 
clay.  The  average  interval  separating  the  beds,  however,  is  about  40 
feet.  This  variation  in  the  interval,  as  previously  stated,  is  due  in 
the  main  to  the  influence  of  the  Sharon  conglomerate,  above  which  the 
coal  is  bedded. 

The  Sharon  conglomerate  was  deposited  in  a  roll,  and  apparently 
it  underwent  either  a  depression  in  Jackson  County,  where  the  clay  is 
usually  found  far  above  it,  or  an  elevation  in  Scioto  County,  where 
in  plac(  s,  for  example,  in  the  vicinity  of  Gephart  Station,  the  clay 
lies  directly  on  the  conglomerate  bed.  The  evidence  points  to  an  eleva- 
tion of  the  Sharon  in  Scioto  County.  The  disconformity  between 
the  Mississippian  and  Pennsylvanian  rocks  is  also  illustrateel  by  the 
sections.  On  Woods  Ridge,  in  Scioto  County,  the  Sciotoville  clay 
is  found  at  about  the  same  elevation  as  the  Maxville  limestone,  but 
north  of  this,  in  Pike  and  Jackson  counties,  the  clay  may  be  separated 
from  the  Logan  rocks  by  as  much  as  150  feet'.     The  lapse  of  time  was 

17— G.  B.  20. 
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equal  at  least  to  that  required  to  deposit  the  Sharon  conglomerate, 
Sharon  clay  and  coal,  and  the  40  feet  of  sandstones  and  shale  between 
the  Sharon  coal  and  the  Sciotoville  clay. 

The  sections  show  that  the  Quakertown  coal  lies  above  the  Scioto- 
ville clay.  The  interval  varies  from  35  to  59  feet,  but  averages  about 
43  feet.  This  coal  bed  is  very  thin  where  exposed  in  Scioto  Coiinty, 
except  near  Scioto  Furnace,  in  which  locality  it  expands  to  a  thick- 
mss  of  1  foot  10  inches.  In  Jackson  County  it  is  prominent  only  in 
the  area  north  of  Jackson,  where  it  attains  the  maximum  thickness 
found  in  Ohio.  In  this  field  are  found  several  pockets  of  flint  clay, 
which  thus  definitely  fixes  the  horizon  at  about  43  feet  above  the  Scioto- 
ville clay,  and  only  a  few  feet  less  than  this  above  the  Anthony  coal.' 

The  Bear  Run  coal  is  found  from  the  recorded  sections  to  be  from 

62  to  86  feet  above  the  Sciotoville  clay.     The  average  interval  from 

this  coal  to  the  Sciotoville  clay  is  71  feet,  or  to  the  Quakertown  coal 

28  feet.     On  this  horizon  is  found  a  fossil  zone  which  is  of  some  aid 

in   the   correlation   of   the   members.     The  fossils   were  identified   by 

Miss  Clara  Gould  Mark  as  Lingula  tighti.     They  are  found  in  abundance 

in  the  shale  directly  over  the  Bear  Run  coal  on  Bear  Run,  in  Scioto 

County,  and  on  Holland  Fork  in  southern  Jackson  County.     Further, 

they  are  present  in  the  black  band  ore  in  the  coal  bed  exposed  along 

the  branch  of  Salt  Crook,  northeast  of  Jackson.     This  coal  lies  from 

20  to  25  foot  above  the  knowTi  QuakcrtowTi  or  Jackson  Hill  coal.     The 

clay  found  on  Holland  Fork  and  Bear  Run  is  undoubtedly  Sciotoville, 

as  it  was  traced  with  but  few  breaks  to  the  fields  at  Scioto  Furnace, 

and  thence  southward  to  Sciotoville.     The  regularity  of  the  intervals, 

along  with  the  aid  of  the  fossil  zone  on  the  Bear  Rim  horizon,  thus 

fixes  with  certainty  the  position  of  the  Quakertown  and  Bear  Run 

coals  with  reference  to  the  Sciotoville  clay.     The  order  of  succession 

thus  established  is  as  follows: 

Bear  Run  coal. 
(Jiiakertown  coal. 
Anthony  coal. 
Sciotoville  clav. 
Sharon  coal. 
Sliaron  conglomerate. 
Harrison  ore. 
Maxville  limestone. 

SCIOTOVILLE  CLAY 

■ 

Extent  of  Field 

The  area  of  high-grade  Sciotoville  clay  in  Scioto  County  is  large. 
The  deposits,  however,  are  somewhat  uncertain,  as  they  may  disappear 
at  any  time,  or  change  to  low-grade  impure  materials.  In  the  eastern 
part  of  CIlay  Township  this  member  is  found  on  the  main  ridges  at 
elevations  from  900  to  more  than  1,000  feet;  hence  the  area  of  good  clay 
is  small.     The  elevation  of  the  Sciotoville  cla}''  in  the  western  part  of 
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Porter  Township  is  from  850  to  1,000  feet,  which  restricts  the  deposits 
to  a  small  area.  The  clay,  however,  is  practically  continuous  on  the 
ridges,  and  is  of  good  quality.  In  the  eastern  part  of  the  township 
two  pockets  of  good  clay  are  found  at  an  elevation  of  about  700  feet, 
one  on  the  isolated  hills  immediately  east  of  Sciotoville,  and  the  other  in 
the  extreme  northeastern  corner  of  the  same  township.     See  Map  VIII. 

This  member  is  above  drainage  in  all  of  Harrison  Township,  but 
with  the  exception  of  a  few  scattered  pockets  the  good  clay  is  confined 
to  the  southern  half.  In  the  western  part  of  the  township,  from  Woods 
Ridge  south,  to  the  Ohio  River,  exceptionally  high-grade  flint  clay, 
which  is  seldom  wanting,  is  found  on  this  horizon.  The  elevation  of 
the  deposits  on  \\^oods  Ridge  is  about  1,000  feet,  while  that  of  the  beds 
along  the  western  edge  of  the  California  Valley  is  about  800  feet.  In 
the  southeastern  part  of  the  township,  along  the  Baltimore  &  Ohio 
Southwestern  Railroad,  and  near  the  mouth  of  Frederick  Creek,  this 
member,  represented  by  some  good  clay,  is  found  at  an  elevation  of 
about  700  feet  above  tide.  In  the  western  part  of  the  township,  north 
of  Woods  Ridge,  onl}^  scattered  pockets  of  flint  clay  are  found  on  this 
horizon,  the  elevation  of  which  is  from  900  to  1,000  feet.  In  the  north- 
eastern part  of  the  township,  in  the  group  of  hills  between  the  Little 
Scioto  River  and  the  old  California  Valley,  the  Sciotoville  member, 
with  an  elevation  of  about  750  feet,  is  represented  in  a  few  places  by 
good  flint  clay.  In  Vernon  Township  the  Sciotoville  clay  is  under 
cover.  No  drill  records  showing  the  character  of  the  clay  were  obtained, 
but,  as  good  clay  is  found  both  to  the  west  and  north,  it  is  reasonable 
to  expect  at  least  some  good  material  in  this  region. 

The  western  part  of  Bloom  Township  is  the  center  of  the  greatest 
activity  in  clay  mining  in  the  county.  In  fact,  practically  the  whole 
supply  of  flint  and  semi-flint  clays  used  by  the  three  local  firms  is  taken 
from  this  region.  The  area  is  large,  the  deposits  are  thick,  and  the  clays 
are  of  most  excellent  quality.  Along  the  western  boundary  the  Scioto- 
ville clay  is  found  at  an  elevation  of  about  700  feet  above  tide.  Dipping 
eastward  it  goes  under  cover  near  Gephart  on  the  Baltimore  &  Ohio 
Southwestern  Railroad,  near  Scioto  Furnace  on  Frederick  Creek,  in 
Section  9  on  Skull  Creek,  at  Pinkerman  on  Laurel  Lick  Run,  and  in 
Section  4  on  Bear  Run.  East  of  the  outcrop,  under  heavy  cover,  but 
little  is  knowTi  of  the  character  of  these  deposits.  A  drill  hole,  in  which 
the  clay  is  reported  wanting,  was  piit  down  at  South  Webster.  In 
a  well  drilled  in  Section  29,  on  the  Adam  Brandt  farm,  2  feet  10  inches 
of  flint  clay  was  found.  From  near  South  Webster  to  below  Gephart, 
where  the  clay  passes  under  cover,  the  deposit  is  thick  and  continuous 
and  the  strata  are  regular,  which  indicates  that  this  is  not  the  eastern 
edge  of  the  field,  but  that  it  extends  eastward  imder  heavy  cover.  No 
prospecting  has  been  done  in  the  hills  to  the  east  of  these  places,  or 
along  the  Pine  Creek  Valley. 
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From  surface  exposures  noted,  there  is  a  clay  field  of  some  impor- 
tance in  Madison  Township  east  of  the  C'alifomia  Valley.  The  deposits 
are  found  at  an  elevation  of  about  800  feet.  Although  the  stratunr 
is  not  continuous,  and  the  member  in  only  a  part  of  the  area  is  repre- 
sented by  flint  clay  of  a  good  quality,  the  indicated  yield  of  high-grade 
material  is  amply  sufficient  to  support  ceramic  industries.  In  Jefferson 
Township  the  clay  was  found  on  a  few  isolated  knobs  on  the  main 
ridges  that  extend  northward  across  the  central  part  of  the  township  and 
have  an  elevation  of  about  1,050  feet.  The  total  area  is  small  and  un- 
important.     The  Sciotoville  clay  was  not  observed  in  Valley  Township. 

Relations 

The  relations  of  the  Sciotoville  clay  to  the  members  below  and 
above  have  been  given  in  the  general  statement  and  correlation,  but 
the  relations  of  the  different  clays  forming  this  member  will  here  be 
treated  more  in  detail.  These  separate  clays  differ  in  both  their  physical 
and  chemical  properties.  The  order,  thickness,  and  composition  of 
the  different  layers  vary  greatly  from  place  to  place.  A  pure  flint  clay, 
several  feet  in  thickness,  may  go  out  completely  in  a  few  rods,  or  change 
to  a  very  siliceous  clay,  or  be  replaced  by  plastic  or  semi-flint  clay. 
In  some  localities  the  flint  clay  forms  the  upper  layer  of  the  deposit,  while 
in  other  regions  it  is  overlaid  by  severa,l  feet  of  plastic  or  semi-flint  clay. 

As  previously  stated,  the  position  of  the  Sciotoville  clay  is  about 
midway  between  the  Sharon  and  Quakertown  coals  when  the  various 
rock  strata  in  the  interval  have  normal  development.  Further,  the 
clay  is  overlaid  by  the  Anthony  coal,  to  which  it  bears  the  same  relation 
as  the  Lower  Kittanning  clay  bears  to  the  Lower  Kittanning  coal. 
The  horizon  of  the  Sciotoville  clay  extends  over  most  of  that  part  of 
Scioto  County  east  of  the  Scioto  River,  but  the  productive  field  is  con- 
fined to  lin.ited  areas  in  this  territory,  which  will  be  considered  now 
in  a  n:ore  definite  way. 

Clay  Township. — In  Clay  Township  the  Sciotoville  member  is 
found  near  the  summits  of  the  highest  knobs  and  ridges  in  sections 
13,  14,  15,  22,  23,  26,  27,  28,  34,  35,  2,  3,  10,  and  11.  Although  the 
clay  areas  are  usually  small,  this  field  contributed  for  many  years  large 
quantities  of  most  excellent  material  for  the  fire  brick  plants  at  Ports- 
mouth and  Sciotoville,  but  at  present  it  is  abandoned,  owing  to  the 
fact  that  the  best  clay  is  largely  exhausted,  anel  that  clay  may  be  ob- 
tained n'ore  cheaply  from  other  fields.  A  small  productive  area  of 
Sciotoville  clay  is  reported  on  the  lands  of  the  Peebles  Paving  Brick 
Company,  in  Section  11,  where  the  following  recorel  was  obtained: 

Ft.  In. 

Shales 15 

Clay,  flint,  siliceous,  SciotoxnUe 3  6 

Shales  and  covered 10 

Sandstone,  Vinton. 
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The  clay  observed  at  other  exposures  in  this  locality  is  a  true 
hard  flint,  quite  free  from  detrimental  siliceous  and  ferruginous  im- 
purities. On  the  main  ridge  in  Section  13,  the  member  was  formerly 
worked  by  both  drifting  and  stripping.  A  record  obtained  on  the  land 
of  Isaac  Ruby  is  given  below: 

Poiisville  fonnatiozi.  Ft.        In. 

Sandstone,  massive 8 

Shales  and  covered _ 20 

Clay,  flint,  good,  A^ciotowWe 4          6 

Shales  and  covered 24          6 

Shaly  sandstone 3 

Shales,  pink  color 2          6 

Logan  formation. 

Sandstones  and  shales ._ 140 

In  Clay  Towpship,  north  of  the  above,  and  west  of  Munn  and 
Long  rims,  the  Sciotoville  clay  is  confined  to  a  few  isolated  hills  on 
the  main  ridges,  but  east  of  these  runs  the  stratum  is  generally  present 
near  the  summits  of  the  main  ridges.  In  Section  22,  on  land  of  Ernest 
Cline,  the  Sciotoville  clay  anei  flinty  Maxville  limestone  were  s?en  on 
the  outcrop.  Mr.  Cline  reports  the  clay  from  3  to  4  feet  in  thickness, 
and  the  interval  to  the  underlying  limesteme  from  8  to  12  feet.  In 
this  towrship  the  clay  lies  close  to  the  Maxville  or  Logan  rocks 

Porter  Township. — In  Porter  To\\T.ship  the  Sciotoville  member  is 
well  developed  along  the  main  rielgcs  in  sections  1,  6,  and  36.  The 
quality  of  the  material  is  usually  excellent.  The  eleposits  in  this  locality 
were  among  the  first  openeel  after  the  establishment  of  the  brick  industry 
0864)  in  Scioto  County,  ami  have  yieldeel  a  large  quantity  of  high- 
grade  material,  but  at  present  they  are  near  exhaustion.  The  thick- 
ness of  the  bed  varies  from  1  foot  to  14  feet,  but  the  usual  measure- 
ment is  about  3  or  4  feet.  The  quality  of  the  material  is  also  variable, 
as  it  changes  from  hard  pure  flint  and  semi-flint  clays  to  the  siliceous 
anel  ferruginous  types.  Plastic  and  ''pink  eye"  clays  are  not  so  well 
developed  in  this  field  as  in  that  in  Bloom  Township.  The  member 
lies  close  to  the  underlying  Logan  sandstones  and  shales.  The  follow- 
ing record,  taken  in  Section  36,  shows  the  general  structure  of 
the    bed: 

Ft.  In. 

Coal,  A nthotnj _,  5 

Clay,  flint,  Sciotoville A 3  6 

Covered 15 

Sandstone,  Viftton. 

The  Sciotoville  clay  has  bee^n  worked  for  years  in  the  isolated 
group  of  hills  cast  of  Sciotoville  in  sections  4  and  5.  The  plastic  clay 
from  this  locality  is  of  excellent  quality.  In  the  eastern  part  of  the 
township  the  member  is  wanting  or  poorly  developed,  except  at  a  few 
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places  in  Section  1.     On  the  Elizabeth  Hurst  farm,  in  this  section, 
an  outcrop  exposure  of  the  bed  gave  the  following  measurements: 

Ft.         In. 

Coal,  Anthony,  reported  thickness 1  2 

Clay,  flint,  siliceous,  Sciotoville 2  6 

Sandstone,  light,  fine-grained 2 

West  of  the  above,  on  lands  of  C.  Haselman  and  G.  Bear,  flint  claj^ 
of  good  quality  was  formerly  mined  for  the  brick  plants  at  Sciotoville. 

Green  Township. — The  Sciotoville  clay  is  poorly  represented  in 
Green  Township,  for  flint  clay  of  good  quality  was  observed  only  at 
two  places,  which  are  at  the  head  of  Pattons  Run  and  in  the  hollow 
south  of  Franklin  Furnace.  However,  plastic  and  siliceous  clays  are 
more  widely  distributed,  but  are  too  impure  or  thin  to  be  of  special  worth. 
The  following  measurements  were  made  of  the  rocks  exposed  on  Pattons 
Run  on  the  land  of  H.  Miller: 

Ft.         In. 
Sandstone _ 7 

Disconformity. 

Clay,  flint,  ScioioviUef  good  quality. _.       2 

Covered... 10        ._ 

Conglomerate,  Sharon. 

The  clay  in  this  hollow  is  reported  to  vary  in  thickness  from  1  to 
4  feet.  It  is  a  hard  clay  and  is  quite  free  from  deleterious  material. 
The  quality  of  the  Sciotoville  clay  near  Franklin  Furnace,  on  the  H.  C. 
Feurt  and  A.  J.  Hyland  properties,  is  somewhat  variable,  as  a  part  of 
the  bed  is  quite  siliceous.  In  patches  the  high-grade  flint  clay  is  re- 
ported to  expand  to  4  feet,  while  the  overlying  plastic  clay  is  stated  to 
thicken  to  7  feet.  The  section  obtained  at  this  place  on  the  outcrop 
is  recorded  below: 

Ft.         In. 
Coal,  A nlhony __  2 


Clay,  plastic,  light,  good. 

Clay,  flint,  light,  good 

Clay,  flint,  light,  siliceous. . 


1  4 

:  Sciolotrille \     1 

[    2  6 

Sandstone,  clay-bond 1  6 

Harrison  Township. — The  field  of  Sciotoville  clay  in  the  western 
part  of  Harrison  Township  was  the  main  reliance  for  high-grade  re- 
fractory materials  used  by  the  Sciotoville  fire  brick  plants  for  many 
years.  This  field  is  not  exhausted,  but  the  best  deposits  have  been 
largely  worked  out.  The  most  important  regions  were  Woods  Ridge 
and  the  ridge  extending  from  Niner  Hill  southeast  to  the  Little  Scioto 
River,  in  the  southwestern  part  of  Section  33.  On  Woods  Ridge, 
in  the  western  part  of  Section  24,  the  clay  is  of  very  fine  quality,  and 
the  (Ufosit  usually  quite  thick.     A  section  exposed  is  as  follows: 

Ft.  In. 

Coal  blossom,  AnOiony _.  1 

Clay,  flint,  good  quality,  Sciotonlle 4 
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In  this  region  the  flint  clay  has  a  maximum  thickness  of  about 
6  or  7  feet,  but  the  deposits  have  been  drawn  upon  for  many  years; 
hence  the  quantity  of  clay  yet  available  is  not  large.  On  the  Henry 
Rider  farm,  in  Section  30,  the  following  record,  which  shows  the  interval 
from  the  Sciotoville  clay  to  the  Maxville  limestone,  was  obtained: 

Ft.  In. 

Coal  blossom,  Anthony !. __-  ^.          1 

Clay,  flint,  good,  Sciotoville _ _ 3 

Shales  and  covered __ __  23 

Limestone,  Maxnlle _ >.  1          6 

In  this  locality  the  clay  deposit,  which  is  very  thick  in  places, 
consists  of  semi-flint,  flint,  and  plastic  clay*  The  bed  has  been  worked 
extensively  by  drift  mines,  which  have  fallen  so  that  no  section  was 
obtained  under  heavy  cover.  On  the  lands  of  Albert  Frazier  and  William 
Werner,  in  Section  18,  about  3  feet  of  good  clay  was  exposed  on  the 
outcrop.  North  on  this  ridge  heavy  beds  of  plastic  clays  were  found, 
but  not  measured.  East  of  the  California  Valley,  on  the  farm  of  Frank 
Cole,  in  Section  2,  flint  and  '*pink  eye''  clays  of  the  Sciotoville  member 
outcrop  along  the  side  of  the  hill,  but  they  were  not  favorably  exposed 
for  measurement.  Near  Harrison  Mills,  on  the  Samuel  Monroe  prop- 
erty, in  Section  12,  this  member  was  again  noted.  At  this  place  the 
clay  lies  only  about  22  feet  above  an  iron  ore,  which  probably  represents 
the  Harrison  ore  on  the  line  of  disconformity  separating  the  Pennsyl- 
vanian  and  Mississippian  series.     The  measurements  obtained  follow: 

Ft.         In. 

Clay,  flint,  good,  Sciotoville 6 

Covered 2 

Sandstone,  fine-grained,  white 5          6 

Coal __          2 

Clay,  dark,  shaly __.  _.         10 

Sandstone,  light,  plant  marked 1         10 

Sandstone  and  covered 8          6 

Covered 3 

Ore,  Harrison. 

Covered 10 

Sandstone  and  shale,  Vinto7i. 40 

At  present  the  important  field  of  Sciotoville  clay  in  Scioto  C'ounty 
is  that  east  of  the  Little  vScioto  River,  in  the  extreme  eastern  part  of 
Harrison  Towi^ship,  and  in  the  western  part  of  Bloom. 

On  Plum  Fork,  in  Section  36,  from  the  Webster  pike  to  the  Balti- 
more &  Ohio  Southwestern  Railroad,  the  clay  outcrops  in  a  number 
of  i)Iac(  s,  but  is  generally  siliceous.  East  of  the  creek  the  clay  has  been 
mined,  and  is  reported  by  Jacob  Bower  to  have  good  thickness  and  to 
be  of  good  quality.  He  states  that  the  maximum  thickness  of  flint  and 
semi-flint  clay  is  11  feet,  but  that  the  average  measurement  is  much 
loss  than  this. 
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Just  east  of  Isaac  Graham's  residence,  in  the  cut  of  the  Baltimore 
&  Ohio  Southwestern  Railroad,  the  Sciotoville  clay  was  well  exposed 
for  measurement.     The  following  record  was  obtained  at  this  place: 


Ft.         In. 

Shale,  blue .__ 27 

Coalf  dense. 

Anthony 


Shale 

Coal,  dense.. 


4 
2 
7 


Clay,  flint,  SciolaviUe,  with  scattered  quartz  pebbles 6  6 

Conglomerate,  iS/iaron 20 

This  bed  has  also  been  opened  near  Mr.  Dill's  house,  and  is  reported 
by  him  to  contain  from  5  to  6  feet,  with  a  maximum  of  10  feet  of  flint 
and  semi-flint  clay.  Further,  he  states,  that  the  clay  west  of  the  rail- 
road is  patchy.  This  condition  is  indicated  by  a  disconformity  ob- 
served in  the  creek  bed  below  John  Neimer's  house.  In  .Section  25, 
on  land  of  William  Tripp  (Meade  farm),  the  Sciotoville  clay  has  been 
mined  more  or  less  for  several  years.  The  area  is  large,  and  the  thick- 
ness reported  for  the  flint  and  semi-flint  clay  is  from  2  to  6  feet. 

Madison  Township. — In  Madison  Township  there  is  an  unde- 
veloped field  of  Sciotoville  clay,  which  from  the  surface  exposures 
noted  is  quite  promising.  The  clay  is  of  excellent  quality,  but  the 
deposits  are  somewhat  scattered.  Thorough  prospecting  may  show 
areas  of  sufficient  size  to  justify  the.  establishment  of  brick  plants. 
On  lands  of  William  Tripp,  in  sections  29  and  32,  the  Sciotoville  clay 
has  been  opened  at, several  places.  The  deposits  are  from  2  to  8  feet 
in  thickness  and  the  clay  is  of  good  quality.  On  the  farm  of  John 
Magnet,  in  Section  25,  fine  qufi^lity  clay  is  exposed.  There  is  a  good 
outcrop  of  the  clay  on  the  hillside  near  the  house,  bat  this  appears 
to  have  slipped  from  above,  as  the  clay  on  the  same  hill  east  of  this 
exposure  is  about  35  feet  higher.     The  rocks  exposed  are  given  below: 

Pt.         In. 
Shales 4 

Clay,  flint,  good,  Sciotoville 4      -_. 

Covered 2 

Sandstone,  fine-grained,  light 5 

Shales  and  covered 25 

Sandstone,  massive,  with  pebbles  near  lower  part,  Sharon 45 

Another  exposure  was  seen  on  the  hill  to  the  north  of  this,  but 
the  thickness  was  not  measured.  This  member  is  exposed  again  on  the 
farm  of  Samuel  Shoemaker,  in  Section  26,  where  the  strata  seen  are 
as  follows : 

Ft.         In. 

Clay,  flint,  good,  Sciotoville 3 

Shales  ai  d  covered 24 

Shales 10 

Shales  and  covered .__ 9 

Coal,  Sharon _ ._  4 
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rt.         In. 

Clay,  blue,  tough — —  2 

Covered-- - 6 

Sandstone,  light,  fine-grained...^ 7 

Ore,  Harriaan - - 1      ... 

Surface  exposures  of  the  Sciotoville  clay  were  noted  in  Section 
19,  on  the  land  of  Mrs.  John  N.  Dever.  In  Section  24,  on  the  property 
of  George  Mouga,  the  member  was  found  as  follows: 

Ft.         In. 

Coal  blossom,  ^n//u>nty. — 8 

Clay,  plastic,  good  quality,  <Sf(^to&i^ — - 3 

Shale  and  covered 8 

Covered - 39 

Conglomerate,  <S/uxran - 8 

On  the  William  Kronk  property,  in  Section  23,  the  following  mem- 
bers were  exposed: 

Ft.         In. 

Clay,  flint,  fine  quality - \  SeioUmOe (    ^  2 

Clay,  dark,  plastic,  and  "pmk  eye"..  J  (58 

Shale,  dark.-. .-- 3 

Coal  blossom,  iS^rem _ 2  6 

Clay,  dark,  plastic _ 1 

Covered _ _ 7  6 

Sandstones,  with  shaly  layers 24 

This  clay  extends  eastward  also  on  land  of  Frank  Debo.  A  thick 
deposit  of  highly  colored  *'pink  eye"  clay  was  observed  on  the  land 
of  J.  J.  Shoemaker,  in  Section  18.  No  flint  clay  was  found.  Hard 
clay  of  excellent  quality  outcrops  on  the  property  of  Mary  Kronk, 
in  Section  13,  but  it  was  not  well  exposed  for  measurement.  In  the 
northern  part  of  the  same  section,  on  land  of  Oliver  Powell,  the  following 
rocks  were  exposed: 

Ft.       In. 

Clay,  parts  covered,  flint,  lower  part  sandy,  Sciotoville.. 10 

Covered _ - 28 

Conglomerate,  Sharon J 25 

The  surface  exposures  of  clay  in  this  locality  indicate  a  heavy 
deposit,  the  upper  part  of  which  is  quite  pure,  while  the  lower  part 
contains  some  siliceous  material.  Along  the  road  on  the  line  of  sec- 
tions 12  and  13,  near  the  home  of  E.  H.  Lyons,  the  Sciotoville  clay 
was  again  noted.     The  record  follows: 

Ft.         In. 

Coal  blossom,  ^ni/i  (my 1 

Sandstone,  light,  shaly 8 

Clay,  flint,  part  sandy, /ScM?tow7fe 2 

A  surface  exposure  of  good  clay  was  also  found  east  of  the  above 
on  the  land  of  Delmer  Kronk.  In  Section  14,  on  the  land  of  Jacob 
Seth,  pieces  of  high-grade  flint  clay  were  observed  on  the  outcrop  86 
feet  below  the  high  knob  near  his  home.     In  Section  12,  north  of  Mill- 


522  GEOLOGY  OF  SOUTHERN  OHIO 

stone  Run,  on  the  property  of  Jasper  Gulp,  a  surface  exposure  of  fine 
quality  clay  was  seen.    The  section  taken  follows: 

Pl.         In. 

Flint  clay  and  covered,  SciototnUe ._ 5 

Shale  and  covered _ 37 

Coal  blossom,  Sharon^  seen  across  hollow. 

Conglomerate,  iSAoron.- _ _ 64  \ 

South  of  White  Gravel  Church,  in  Section  11,  on  land  of  Francis 
Warren,  the  following  members  are  represented: 

Pt.  In. 

CodAf  Anthony _ 1  3 

Clay,  dark,  plastic,  SciotoviUe , 3 

Covered _ 16 

Shale - 2 

Ore,  Sharon _ _ _ ..         10 

Covered _ 8 

Sandstone 2 

Coal  blossom,  Sharon,  reported  thickness  for  coal  and  partings 3 

Covered 5 

Conglomerate,  Sharon 65 

Covered 5 

Shale : 2 

Conglomerate 1 

» 

Across  the  hollow  west  of  the  above,  flint  clay  was  noted  on  the 
SciotoviUe  clay  horizon.  In  Section  10,  on  the  property  of  William 
Lyons,  the  following  section  was  measured: 

Ft.         In. 

Coal,  Anthony -       1  6 

Clay,  plastic,  Scioioville- 3 

In  Section  5,  on  the  Gharles  Pfleger  farm,  a  good  exposure  of  the 
SciotoviUe  clay  was  seen.     A  section  taken  in  a  deep  ravine  follows: 

Ft.         In. 

Clay,flbt,good.-..l   5^,^^ (   2  8 

Clay,  light,  plastic.  J  [    1         _. 

Covered 20 

Conglomerate,  Sharon 52 

Disconformity. 

Shale  and  sandstone,  Vinton I_     30 

In  the  same  section,  just  north  of  the  above,  the  clay  is  exposed 
on  the  hill  north  of  George  M.  Font's  house.  The  strata  recorded 
ere  as  given  below: 

Ft.         In. 

Clay,  flint,  good,  Sciotoville _.       4 

Covered,  barometric  measurement 66 

Shale 3 

Coal  blossom,  Sharon  or  No.  1 ._  6 

Clay,  plastic,  bluish 2 

The  flint  clay  is  reported  also  east  of  the  above  on  the  Elizabeth 
Crabtree  property. 
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Owing:  to  the  ease  of  weathering,  the  Sciotoville  clay  is  found  on 
the  outcrop  only  under  favorable  conditions;  hence  the  limits  of  the 
deposits  from  surface  indications  alone  cannot  be  well  defined.  The 
exposures  in  Madison  Township  indicate  areas  of  some  size.  The 
deposits  have  good  thickness,  and  the  clay  is  of  excellent  quality.  The 
region  is  well  worth  thorough  testing. 

Jefferson  Township. — In  Jefferson  Township  the  Sciotoville  clays 
occur  at  elevations  from  about  1,050  to  1,100  feet  above  sea,  which 
thus  restricts  the  areas  to  isolated  knobs  on  the  main  ridges.  In  the 
southern  part  of  the  township  the  clay  has  been  mined  on  two  knobs  in 
Section  10.  On  land  of  Charles  B.  Gillen  the  clay  is  of  excellent  quality, 
and  the  stratum  lies  close  to  the  Logan  shales.  Flint  clay  of  good 
quality  was  also  noted  on  the  high  hill  on  the  land  of  R.  B.  Grimshaw, 
in  Section  27.  This  deposit  was  mined  at  one  time  for  the  fire  brick 
yards  at  Portsmouth.  In  the  northern  part  of  Section  26,  on  the  land 
of  Benjamin  Grimshaw,  the  outcrop  of  the  clay  was  also  noticed.  Ex- 
posures of  Sciotoville  clay  were  noted  in  Section  22,  on  lands  of  Joseph 
R.  Keller  and  Marion  Ward.  The  section  exposed  along  the  road 
at  this  place  is  as  follows: 

Ft.         In. 

Coal  blossom,  Anthony 6 

Clay  and  clay  shale 9  6 

Clay f  Bint t  good  f  Sciotoville •. 1  3 

Sandstonei  shaly,  ferruginous , --  6 

Sandstone,  clay-bond,  light,  soft... _ 1  3 

Sandstone _ 1 

Shale,  sandy _ 7 

Sandstone,  shaly,  light- 20 

Sandstone,  massive,  parts  covered 13 

Covered _ 8 

Clay,  with  coal  bands,  dark,  Sharon  coal  horizon. 4 

Covered 30 

Shale  and  sandstone,  Fin/on 20 

East  of  the  above  exposure,  on  the  Keller  land,  the  flint  clay  is 
reported  to  be  somewhat  thicker,  and  was  worked  at  one  time.  On 
Ward's  land  a  light  plastic  and  a  few  feet  of  "pink  eye*'  clay  were  seen  . 
below  the  flint.  Near  Diffen  Hill,  in  Section  11,  the  Sciotoville  clay 
occurs  on  the  land  of  Lima  Conkle  and  along  the  to\^Tiship  road.  A 
section  taken  at  this  place  is  as  follows: 

Ft.  In. 

Clay,  Sciotoville^  upper  part  flinty,  lower  part  sandy  ind  ferru- 
ginous  _ 4 

Shale  and  covered- 20 

Sandstone,  Sharon _ 10 

In  Section  3,  on  the  land  of  D.  McLaughlire,  the  member  is  made 
up  of  ''pink  eye,"  with  a  few  inches  of  flint  clay.  The  deposit  is  17 
feet  above  the  Logan  sandstone.  The  Sciotoville  clay  was  not  seen 
in  Valley  Township. 
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Bloom  Township. — The  deposits  of  Sciotoville  clay  in  the  western 
part  of  Blocm  Township  furnish  the  main  supply  of  high-grade  clays 
used  by  the  fire  brick  plants  now  in  operation  in  Scioto  County.  One 
of  the  important  regions  is  near  Gephart,  where  the  Scioto  Fire  Brick 
Company  and  the  Harbison- Walker  Refractories  Company  have  mined 
this  clay  for  a  number  of  years.  The  Pyro  Clay  Products  Company 
of  Oak  Hill  has  also  recently  opened  a  shaft  mine  here.  In  sections 
30  and  31,  Bloom  Township,  the  member  has  good  thickness  and  volume, 
and  has  been  worked  for  a  number  of  years.  F.  M.  Colgrove  reports 
the  clay  on  his  property,  where  tested,  to  be  4  feet  in  thickness.  Sections 
taken  under  heavy  cover  in  the  Herman  Heldt  mine,  operated  by  the 
Scioto  Fire  Brick  Company,  are  given  in  order  to  show  the  variability 
and  character  of  the  member.     Section  in  the  main  entry:     p^ 

Coal,  Anthony.^- y 

Clay,  flint,  good...  I  sdoUmOe (    ^ 

Clay,  semirflint,  good J 

Section  at  head  of  main  entry: 


In, 

9 
4 


Pt. 
Ck)al,  Anthony- _ 

Clay,  flint,  good 1  [    2 

Sandstone,  with  clay  partings-.  [  Sciotoville <    2 

Clay,  somewhat  siliceous J  [3 

Sandstone,  light,  clay-bond _ 2 

Section  in  a  room : 

Clay,  plastic.  _ 

Coal,  Anthony 

Clay,  flint,  good 

Sandstone,  clay-bond 

Clay,  semi-flint,  good 

Clay,  siliceous,  ferruginous.. 

Another  section  in  a  room: 


Ft. 


Sciotoville. 


1 
1 
2 
1 

Ft. 


In. 
1 
4 
1 

6 


In. 

4 
7 
5 

6 
6 

In. 

4 


Sciotoville. 


1 

6 

3 

—  ~» 

1 

10 

1 

8 

Coal,  Anthony y  thickness  irregular 

Clay,  flint,  good 

Clay,  semi-flint,  good 

Sandstone,  light,  clay-bond,  irregular 

Clay,  flint,  siliceous _-_ 

Sandstone,  light,  upper  surface  irregular. 

Another  important  operation  in  the  Gephart  district  is  that  of  the 
Cook  mine  of  the  Harbison-Walker  Refractories  Company,  in  which 
the  Sciotoville  clay  has  excellent  volume,  but  is  somewhat  variable 
in  structure  and  character,  as  the  proportions  of  flint  and  semi-flint 
clays  change  from  place  to  place  in  the  mine.  In  order  to  show^  these 
changes,  and  to  show  what  may  be  expected  in  mining  this  bed,  records 
taken  at  various  places  in  the  mine  are  given  below. 

Section  in  room  with  90  feet  of  covert 


Ft. 


In.' 


Shale,  blue . ..- -..     20 

Coal,  Anthony ._ -.     -- 


i 
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Clay,  flint,  good. 

Clay,  plastic,  good _-  \  Sciotoville. 

Clay,  semi-flint,  good 

Sandstone,  light,  clay-bond. 

Section  in  room  with  heavy  cover: 

Coal,  ni'anting. 

Clay,  flint 

Clay,  plastic 

Clay,  semi-flint- - 
Clay,  *'pink  eye"  ^ 

Section  in  room: 


Ft. 

'     1 
1 

4 


In. 
1 
9 


s  Sciototrille. 


Ft. 
1 
1 
3 


In. 

4 
6 


Ft. 


Coal,  Anthony... 
Clay,  flmt 

Clay,  plastic.-..  I   SciotoviOe. 
Clay,  semi-flmt__ 

Clay,  flint ^ 

Sandstone,  light,  clay-bond. 

Section  in  room: 


1 
1 
2 


In. 
1 

8 
8 


Ft. 


Coal,  Anthony 

Clay,  flint _ 

Clay,  plastic 

Clay,  semi-flint- - 

Clay,  flint 

Sandstone,  light,  clay-bond. 


Sciotoville. 


1 

4 


In. 

i 
9 
10 
6 


From  this  district,  also,  the  Pyro  Clay  Products  Company  of  Oak 
Hill  obtains  its  supply  of  clay,  which  is  taken  from  a  shaft  mine  about 
80  feet  in  depth.  "*rhe  area  was  thoroughly  prospected  by  the  drill, 
and  the  quantity  of  clay  available  is  amply  sufficient  to  last  for  many 
years.  The  average  of  the  drill  records  shows  that  the  usual  thickness 
of  the  deposit,  which  is  made  up  of  flint  and  semi-flint  clays,  is  from 
5  to  8  feet.  Further  analyses  of  the  clay  cores  from  the  drill  show 
that  the  material  is  of  the  highest  grade.  The  clay  along  the  main 
entry,  which  at  present  has  not  been  driven  far,  is  largely  flint,  and  is 
about  5  feet  in  thickness. 

Another  center  of  mining  at  present  is  on  Frederick  Creek  at 
Scioto  Furnace  and  at  Edmunds.  The  clay  is  usually  of  excellent 
quality,  and  the  bed  has  a  good  mean  thickness.  The  deposits  are 
made  up  of  flint,  semi-flint,  and  ''pink  eye"  clays,  with,  in  places,  a 
white,  fine-grained  sandstone  or  ganister.  There  is  no  bedding  plane 
between  the  flint  and  semi-flint,  the  semi-flint  and  the  "pink  eye," 
or  flint  and  *'pink  eye."  Also  there  is  no  regularity  of  order  in  which 
the  beds  were  laid  down.  Often  the  flint  lies  directly  on  the  ''pink 
eye,"  although  the  usual  arrangement  in  descending  order  is  flint  clay, 
semi-flint,  and  "pink  eye."  In  some  places  the  flint  clay  is  wanting, 
while  the  same  is  true  elsewhere  of  the  semi-flint  and  "pink  eye."     The 
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white,  fine-grained  sandstone  or  ganister  is  usually  local.  On  the 
following  tables  are  given  sections  taken  in  the  mines  of  the  Buckeye 
Fire  Brick  &  Clay  Company  and  the  Harbison-Walker  Refractories 
Company.  These  were  taken  at  regular  intervals  in  order  to  show 
the  variation  in  the  deposition  of  the  different  layers.  The  full  thick- 
ness of  the  **pink  eye"  was  not  obtained,  as  the  floors  of  the  mines 
are  in  this  material;  hence  the  unkno\Mi  thickness  below  is  indicated 
by  an  x.     See  Table  IV. 

A  driU  record  made  on  the  land  of  W.  E.  Ranchous  and  others 
in  Section  16,  and  given  below,  shows  that  the  Sciotoville  member 
has  excellent  volume  in  this  locality : 

Ft.  In. 

Black  slate...,  I    (QuaJcertoum) /-  f 

Coal. ---  J  [  __  6 

Clay  mixture 8 

Black  slate 1 

Slaty  sandstone _ - --       5  ^      6 

Sandy  slate 3 

Slate - --- - 26  6 

Bone  coal,  (Anthony) 4 

Terms  in  parentheses  supplied  by  the  writer. 

On  Skull  Creek,  in  sections  8  and  9,  the  Sciotoville  clay  was  formerly 
worked  along  the  outcrop.  A  section  at  the  mouth  of  an  old  mine  is 
as  given  below: 

In. 

6 


Shale. _-. -.- 

Clay,  flint. ....'...J    Sciotoville 

Clay,  "pink  eye, '  seen ) 

On  Laurel  Lick  Run,  north  of  Pinkerman,  this  bed  has  been  opened 
in  a  number  of  places  in  sections  5  and  8,  where,  on  the  farm  of  Lemm 
Cadot,  the  foflowing  record  was  obtained: 

Ft.         In. 

Clay,  flint,  somewhat  siliceous. . .  1    SciotoviUe (    ^ 

Clay,  reported  below J  [4 


Sandstone,  massive 


On  Bear  Run,  near  the  Baptist  Church,  in  Section  5,  about  3  feet 
of  flint  clay  with  soft  clays  below  were  exposed,  but  no  good  section  was 
obtained.  A  record  taken  on  the  land  of  William  Tripp  (Kinker  farm), 
in  Section  4,  and  given  below,  shows  the  structure  of  the  Sciotoville 
clay  and  its  relations  to  other  important  members: 

Ft.         In. 

Coal  blossom,  B<'ar  i?i/« --          ^ 

Clay  shales,  dark - - 3           6 

Shales,  gray,  with  parts  covered. --  28 

Sandstone,  thin  and  medium  bedded -  13 


17 


e 


•1 


d 

s 

e 
2 

t 
19 

n 


n 

d 

y 

r 
9 

.t 


528  GEOLOGY  OP  SOUTHERN  OHIO 

western  part  of  Bloom  Township.  The  Scioto  Fire  Brick  Company 
at  Sciotovilie,  and  the  Pyro  Clay  Products  Company  at  Oak  Hill, 
draw  their  supply  from  mines  near  Gephart  Station,  on  the  Baltimore 
&  Ohio  Southwestern  Railroad.  The  Buckeye  Fire  Brick  &  Clay  Com- 
pany at  Scioto  Furnace  mines  its  clay  near  the  plant.  The  Ports- 
mouth and  Star  works  of  the  Harbison- Walker  Refractories  Company 
obtain  their  supply  at  present  from  mines  at  Gephart,  and  near  Edmunds 
on  Frederick  Creek.  Small  quantities  of  clay  are  also  shipped  from 
the  Scioto  Furnace  region  to  Oak  Hill.  The  Pinkerman  and  Bear 
Run  fields  are  not  being  worked  at  present,  but  they  may  be  drawn 
upon  in  the  near  future,  as  William  Tripp,  who  largely  controls  these 
fields,  contemplates  the  erection  of  a  plant  at  South  Webster  at  an 
early  date.  The  area  of  the  known  unworked  fields  in  Bloom  Town- 
ship is  large,  and  as  the  clay  deposits  are  heavy,  the  quantity  of  material 
available  is  amply  suflScient  to  supply  the  various  yards  for  many  years. 

Method  of  Mining 

Along  the  outcrop  and  under  shallow  cover,  the  clay  is  mined 
by  stripping  or  benching.     The  overburden  is  removed  until  the  shales 
or  sandstones  above  become  solid  enough  to  form  a  roof,  when  the 
usual  method  of  drift  mining  is  practiced.     In  most  cases  the  single 
entry  system,  with  cross  entries,  from  which  the  rooms  are  turned,  is 
used.     The  main  headings  are  usually  from  8  to  12  feet  wide,  while 
the  cross  entries  are  a  foot  or  two  narrower.     The  rooms  usually  turned 
from  30  to  40  feet  apart  along  the  cross  entries  are  worked  from  20 
to  30  feet  wide  and  from  100  to  250  feet  long.     The  entries  are  held 
by  posts  and  caps.     At  the  entrance  of  the  mine  lagging  is  also  used. 
In  the  rooms  the  number  of  posts  used  and  the  manner  of  spacing  them 
depend  on  the  character  of  the  roof,  which  in  most  oases  is  tough  shale 
or  sandstone;  hence  it  is  easily  held.     The  usual  method  of  draining 
is  by  ditches,  or  by  hand  pumps  with  siphon.     Steam  pumps  are  seldom 
used.     The  method  in  common  practice  of  furnishing  air  in  the  mines 
is  by  air  shafts  with  furnaces.     The  circulation  in  the  rooms  is  by 
break-throughs  and  brattices.     The  clay  is  shot  off  the  solid  in  both 
entries  anel  rooms.     The  holes  are  usually  drilled  by  hand  augers,  as 
the  clay  cuts  easily,  and  the  shooting  is  done  with  fuse,  or  squib  and  black 
powder.     In  the  small  mines  the  clay  is  hauled  by  hand,  but  in  the 
larger  mines  it  is  removed  by  mule  power.     At  present  the  larger  mines 
are  operated  in  a  systematic  manner  and  with  fair  economy. 

Character  of  Clays 

The  materials  found  on  the  Sciotoville  horizon  are  flint,  semi- 
flint,  plastic,  and  *'pink  eye''  clays,  with  ganister  or  clay-bond  sand- 
stone. Clay  is  a  hydrated  aluminum  silicate,  the  best  varieties  of 
which  have  a  composition  approaching  closely  that  of  kaolinite,  which 
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is  Al2052Si08.2H20.  The  composition  of  the  flint,  semi-flint,  and  plastic 
clays  is  practically  the  same,  while  that  of  "pink  eye"  contains  in 
addition  to  the  clay  components  several  per  cent  of  iron  oxides.  These 
different  types  of  clay  differ  greatly  in  their  physical  properties. 

Flint  clay  is  a  hard,  dense,  homogeneous  substance,  breaking  with 
a  conchoidal  fracture  in  any  direction,  and  ordinarily  showing  no  trace 
of  bedding  planes.  On  weathering  the  Sciotoville  flint  clay  breaks 
down  to  small  cubical  masses,  but,  however  complete  the  disintegration, 
the  particles  always  remain  sharp  and  gritty  and  have  no  apparent 
plasticity.  The  color,  depending  mainly  on  the  amount  of  carbonaceous 
matter  present,  varies  from  a  light  gray  to  a  dark  gray,  or  to  nearly 
black.  If  iron  compounds  are  present  in  considerable  quantities  the 
colors  imparted  by  these  pigments  are  reds,  pinks,  or  greens.  The 
distinguishing  feature  of  flint  clay  is  its  flinty,  non-plastic  nature. 

The  semi-flint  clay  is  hard,  dense,  homogeneous,  and  breaks  as  the 
flint  clay  does.  It  shows  no  distinct  bedding  planes,  but  always  slicken- 
sides.  The  clay  breaks  down  on  weathering  with  the  development 
of  some  plasticity.  The  colors  are  similar  to  those  of  the  flint  clays. 
Semi-flints  often  graduate  into  the  flint  clays.  The  identification 
points  are  the  flinty  nature  of  the  clay  with  the  presence  of  slickensidcs 
or  pressure  slips,  and  with  the  development  of  a  limited  plasticity  on 
weathering  or  by  protracted  working. 

The  plastic  clay  is  soft,  compact,  and  homogeneous,  and  has  no 
bedding  planes,  but  is  usually  marked  in  all  directions  by  slickensides. 
On  weathering,  or  simply  working  it  with  water,  the  plastic  properties 
are  highly  developed.  In  color  it  varies  the  same  as  the  flint  and  semi- 
flint.     It  is  characterized  by  its  soft  nature  and  great  plasticity. 

"Pink  eye''  is  a  plastic  clay  carrying  a  notable  quantity  of  iron 
oxide,  which  is  in  a  very  finely  divided  state,  and  is  segregated  somewhat, 
thus  giving  the  clay  a  blotchy  or  mottled  appearance. 

The  ganister  found  on  this  horizon  is  a  sandstone  composed  of 
light,  fine-grained  quartz  sand,  with  clay  for  the  bonding  material. 
Usually  it  is  quite  free  from  fluxing  impurities,  but  in  a  few  places  noted  it 
was  charged  with  iron  oxide,  and  resembled  a  "pink  eye"  clay  in  color. 

Composition 

The  composition  of  the  Sciotoville  clays  approaches  closely  that  of 
kaolinite,  which  is: 

Silica,  SiOj -.. 46.3 

Alumina,  AljOj _    39.8 

Water  comb.,  HaO I 13.9 

This  dehydrated  gives: 

Silica,  SiO, 53.77 

Alumina,  AljO,_._ _..    46.23 

Theoretical  ratio,  -rrzr-  = 1.16 

AliO, 
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The  analysis  of  the  calcined  flint  clay  from  Bcioto  Furnace  is: 

Silica,  SiO, 54.40 

Alumina,  AliOi 41.19 

Ferrous  oxide,  FeO _ 1.35 

Lime,  CaO...^ .08 

Magnesia,  MgO _. 32 

Manganous  oxide,  MnO .01 

Potassium  oxide,  K2O-. .23 

Sodium  oxide,  NajO 13 

Sulphur  trioxide,  SOj trace 

Phosphoric  acid,  PaO* .11 

Titanic  oxide,  TiO, 1.82 

99.64 
Ratio,  7-^'  = 1.32 

Acid  fluxes 1.93 

Basic  fluxes __.     2.12 

Total  fluxes- 4^05 

Heat  test,  cone  34  or  3,290°  F. 

This  compares  favorably  with  the  analyses  of  some  of  the  most  noted 
clays  in  the  United  States,  which  are  given  below  :^ 

Silica,  SiO, 

Alumina,  AljOj _. 

Ferrous  oxide,  FeO 

Lime,  CaO 

Magnesia,  MgO 

Potassium  oxide,  K2O 

Sodium  oxide,  Na»0  _  _ 

Phosphoric  acid,  P2O5 trace 

Titanic  oxide,  TiOi 


No.  1 

No.  2 

No.  3 

53.65 

51.87 

54.20 

42.31 

43.21 

40.65 

.69 

1.86 

1.70 

.27 

.42 

.45 

.26 

.35 

.23 

.87 

.31 

.34 

.62 

.19 

.18 

trace 

.04 

.03 

1.46 

1.86 

2.10 

100.13 

100.11 

99.88 

1.27 

1.20 

1.33 

No.  1 

No.  2 

'     No. 

1.46 

1.90 

2.13 

2.71 

3.13 

2.90 

4.17 

5.03 

5.03 

34-35 

33-34 

34-35 

Ratio.  =  .  - 

'  AW,        '■ 

Acid  fluxes 

Basic  fluxes 

Total  fluxes 

Heat  test,  cone. 34-35 

Temperature,  degrees  F 3,290-3,326        3,254-3,290  '     3,290-3,326 

No.  1.  Mercer  clay  from  Clarion  County,  Pennsylvania.    Glass  house,  blast, 

and  steel  furnace  refractory  ware. 
No.  2.  Brookville  clay  from  Clearfield  District,  Pennsylvania.    Blast  and 

steel  furnace  refractory  ware. 
No.  3.  Sciotoville  clay  from  Olive  Hill,  Kentucky.    Blast  and  steel  furnace 

refractory  ware. 

The  Sciotoville  clays  always  contain  appreciable  amounts  of  other 
ingredients,  some  of  which  are  especially  detrimental  to  the  ware  re- 
quired to  withstand  high  heat  strains.     These  impurities  amount  to 

»See  Table  V. 


1 


TABLE  V 


15 

16 

17 

18 

19 

20 

43.48 

43.62 

42.40 

40.52 

44.80 

48.87 

89.14 

37.96 

37.97 

26.48 

35.00 

32.39 

1.14 

1.81 

2.20 

15.66 

1.22 
1.70 

1.26 

ft   «   W    M    M   » 

1.51 

1.73 

1.31 

1.45 

.60 

.44 

.49 

.42 

.59 

.40 

.26 

.66 

.94 

.90 

none. 

.35 

»»«*•* 

.29 

.41 

.27] 

► 

1.56 

1.52 

b  «■  ^  «k  w  ^ 

.51 

.46 

1.66 

p  «k  w  •»  ^  ^ 

.019 

.029 

.028 

•099 

.12 

»  «  «•  w  M  « 

.108 

.071 

.090 

.39 

.26 

15.18 

13.60 

13.45 

12.55 

15.15 

12.96 

tnoe. 

.34 

.10 

99.79 

100.527 

100.49 

99.968 

100.509 

99.60 

• 

•"••"••^ 

sell  Univeraity.    Trans.  American 

Furnished  by  Scioto  Fire  Brick 

r  Refractories  Go. 
lied  by  William  Tripp. 
lon-Walker  Refractories  Co. 
[arbison-Walker  Refractories  Co. 
1   by   Harbison-Walker   Refracto- 

le  Pyro  Clay  Products  Co.    Anal- 
he  Pyro  Clay  Products  Co.    Anal- 
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several  per  cent  even  in  the  purest  natural  clays.  The  quality  of  a 
clay  depends  primarily  on  the  kinds  and  on  the  quantities  of  the  dele- 
terious materials  present. 

Sand  or  free  silica  is  the  most  common  and  least  objectionable 
impurity  found  in  clays.  The  quantity  varies  from  a  traoe  in  the  pure 
clays  to  that  found  in  the  ganieters,  which  have  a  few  per  cent  of  clay 
for  the  bonding  material.  The  fusion  curve  shows  that  for  any  mix- 
ture of  the  components,  clay  and  sand,  the  melting  point  is  lower  than 
for  that  of  either  component  alone.  The  melting  point  of  clay  is 
1,830°  C,  of  quartz  about  1,600°  C.,*  while  that  of  the  eutectic  mix- 
tures is  slightly  below  1,600°  C;  hence  free  quartz  in  a  clay  always 
lowers  the  fusion  point,  but  to  no  great  extent  in  any  case.  When  the 
effect  of  slag  on  clay  ware  is  considered  then  free  silica  or  sand  in  the 
clay  may  be  detrimental  or  beneficial,  depending  largely  on  the  composi- 
tion of  the  slag.  The  acidity  of  the  brick  should  approach  closely  that 
of  the  slag.  Pure  clay  is  considered  neutral.  For  example,  the  mineral 
components  of  basic  blast  furnace  slag  are  mainly  2CaO.Si02, 
2CaO.AlvO3.SiO2,  and  small  amounts  of  CaO.AU03.2Si02.  But  little 
combination  is  possible  between  these  and  pure  clay,  Al20a.2Si02, 
consequently  only  a  slight  solvent  action  is  exerted.  The  influence 
of  the  above  slag  on  a  brick  made  from  a  clay  containing  a  considerable 
amount  of  quartz  sand  is  much  different.  In  this  case  the  slag  compo- 
nents react  with  the  clay,  Al803.2Si02i  and  free  silica  SiO»,  to  form  the 
more  acid  minerals,  CaO.Si02  and  CaO.Al208.2Si02.  In  this  cas3  the 
siliceous  brick  would  be  taken  into  solution  easily  and  go  out  with  the 
slag.  If  the  slag  is  decidedly  acid,  like  the  old  charcoal  furnace  slags 
which  were  made  up  of  Si02.CaOSiO»  and  CaO.Al20a.2Si02,  then 
brick  with  free  quartz  sand  will  be  but  little  affected,  and  under  such 
conditions  should  give  good  service.  The  acidity  of  the  slag  to  which 
the  brick  are  subjected  should  be  the  guide  for  the  amount  of  free  silica 
allowable  in  the  ware. 

Where  brick  are  subjected  to  differential  heats  the  rapid  expansion 
of  the  free  silica  is  important,  for  this  volume  change  soon  causes  brick 
with  a  high  silica  content  to  become  fragile,  crack,  and  finally  to  break 
into  pieces;  consequently  free  silica  in  large  amounts  should  be  avoided 
in  ware  where  extreme  changes  of  temperature  are  necessary. 

Iron  compounds  are  always  present  in  clays.  The  quantity  varies 
from  about  1  per  cent  in  the  purest  types  to  15  or  20  per  cent  in  "pink 
eye'\  The  forms  in  which  it  occurs  are  pyrite,  FeS2,  siderite,  FeCOs, 
hematite,  Fe203,  and  limonite,  2Fe20,.3H20.  During  the  burning  of 
the  ware  the  FeS2  usually  changes  to  the  oxide,  but  under  some  conditions 
it  is  reduced  only  to  FeS,  which  fuses  at  a  low  temperature.  The 
other  minerals  go  to  Fe203,  or  FeO,  depending  upon  the  condition  of 

^Preliminary  report  on  the  Ternary  System  CaO-Al20rSi02  by  E.  S.  Shepherd 
and  G.  A.  Rankin,  Carnegie  Institute  of  Washington,  Dec,  1910. 
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the  flame.  There  is  no  combination  between  ferric  oxide,  FciO.,  and 
clay.  In  fact,  it  is  a  good  refractory  material  when  under  oxidizing 
conditions,  and  consequently  is  not  detrimental  to  ware  so  subjected. 
*Tink  eye*'  clay  may  be  used  with  good  results  for  ware  where  oxidizing 
conditions  are  maintained.  Ferrous  oxide,  FeO,  forms  two  definite 
low  fusing  compounds  with  silica,  which  are  fayalite,  2FeO.SiOa,  and 
grunerite,  FcO.SiOj.  Ferric  oxide  is  easily  reduced  to  the  lower  form, 
ferrous  oxide,  by  the  action  of  carbon  monoxide  of  the  kiln  gases,  which 
compound  is  produced  by  an  insufficient  air  supply. 

re,0,  -f  CO  =  2FeO  -f  CO,. 
The  ferrous  oxide  then  attacks  the  silica  to  form  the  silicates. 

FeO  +  SiO,  «  FeO.SiO,,  grunerite. 
2FeO  -f  SiOt  =  2FeO.SiO,,  fayalite. 

Both  of  these  minerals  are  black,  and  by  fusing  at  low  temperatures 
they  readily  produce  the  black  blotches  and  fused  masses  seen  on  fire 
brick,  which,  if  burned  with  a  free  draft,  will  not  show  this  defect. 
Clays  high  in  fossil  organic  matter  and  iron  oxides  give  dark  cores  or 
reduced  zones  in  the  brick  if  not  properly  treated  during  the  oxidation 
period  of  burning.  In  ware  from  high-grade  clays  the  structure  is 
sufficiently  open  to  allow  complete  oxidation,  so  but  little  trouble  is 
experienced  in  the  reduction  of  the  iron  oxides  by  carbon.  In  w^are 
with  a  high  percentage  of  plastic  clay  this  effect  is  liable  to  result,  so 
if  reduction  takes  place,  it  should  be  burned  with  a  free  draft,  and 
the  kiln  held  at  a  low  red  heat  until  the  black  core  in  the  brick  has 
disappeared  before  completing  the  bum. 

Titanic  acid  is  always  present  in  clays  in  quantities  varying  from 
0.5  to  4  per  cent,  but  averaging  about  1.5  per  cent.  In  small  amounts 
it  acts  as  a  flux,  but  is  not  very  effective.  Tests  run  by  various  investi- 
gators show  that  5  per  cent  lowers  the  final  fusion  point  about  30°  C. 
but  promotes  vitrification  much  earlier.  Lime  and  magnesia,  always 
present  in  clays  in  various  amounts,  are  active  fluxes.  They  form 
direct  compounds  with  silica  and  alumina,  the  fusion  points  of  which 
are  from  1,200  to  1,500°  C,  but  the  eutectic  mixtures  of  which  melt  at 
much  lower  temperatures.  In  clays  the  fluxing  action  of  lime  and 
magnesia  begins  at  about  700°  C.  when  incipient  fusion  is  apparent. 
Experiments  made  by  several  authorities  show  that  5  per  cent  lime 
lowers  the  final  fusion  point  about  40°  C,  while  5  per  cent  magnesia 
lowers  it  about  60°  C.  In  either  case  the  vitrification  point  is  lowered 
far  below  that  of  final  fusion,  and  the  vitrification  in  many  industrial 
operations  is  the  limit  of  value  of  the  ware. 

The  alkalies  or  oxides  of  sodium  and  potassium  are  the  most  active 
fluxes  found  in  clays.  Their  fluxing  action  begins  at  low  red  heat,  and 
it  soon  reaches  completion,  as  silicates  and  aluminates  are  readily 
formed.  Their  fluxing  action  is  about  twice  as  great  as  that  of  lime  or 
magnesia.     In  all  ware  subjected  to  severe  heat  strains  these  components 
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must  be  kept  low.  The  quantity  of  the  alkalies  found  in  the  Sciotoville 
clay  seldom  exceeds  one  per  cent,  and  is  usually  much  less  than  this. 
Phosphorus  pentoxide  is  an  acid  flux,  but  the  quantity  usually  present  in 
the  Sciotoville  clay  is  too  low  to  exert  any  marked  influence,  as  it  is 
seldom  over  .10  per  cent.  Manganese  oxide,  a  basic  flux,  is  occasionally' 
found  in  small  quantities,  especially  if  the  iron  oxide  in  the  clay  is  high. 
Its  influence  is  about  the  same  as  that  of  ferrous  oxide.  The  formation 
of  a  eutectic  from  these  various  eutectics  is  also  a  factor  in  the  further 
lowering  of  both  the  initial  and  final  fusion  points. 

In  determining  the  refractoriness  of  clay  ware  there  is  no  fast  rule 
fixing  the  amount  of  the  various  fluxes  present,  for  often  ware  with 
a  moderate  amount  of  fluxes  gives  high  heat  tests,  while  another  sample, 
with  a  small  amount  of  fluxes,  goes  down  much  below  the  temperature 
expected.  It  depends  on  the  amount  and  kind  present,  and  on  the 
manner  of  distribution.  For  a  given  kind  of  flux  the  refractoriness 
agrees  in  general  with  the  quantity  present,  and  with  its  state  of  distribu- 
tion. Two  per  cent  of  ferrous  oxide,  finely  divided  and  evenly  distri- 
buted, is  more  detrimental  than  the  same  amounts  in  lumpy  particles. 
For  different  fluxes  it  depends  on  the  activity  of  each.  As  an  example, 
2  per  cent  of  alkalies  exert  far  more  action  than  the  same  amount  of 
ferrous  oxide. 

In  general,  for  the  highest  grades  of  refractory  ware  the  total 
fluxes  should  not  exceed  5  per  cent,  and  for  medium  grades  it  should 
not  exceed  9  per  cent.  A  few  per  cent  of  fluxes,  when  combined  with 
the  clay  components,  produce  relatively  large  amounts  of  the  low 
fusing  compounds.  This  is  shown  in  the  following,  which  illustrates 
some  of  the  possible  reactions  that  may  take  place: 

2  per  cent  FeO+1.67  per  cent  SiOt  form  3.67  per  cent  FeO.SiOj,  grunerite. 
2  per  cent  CaO+2.14  per  cent  Si02  form  4.14  per  cent  CaO.Si02,  wollas- 

tonite. 
2  per  cent  MgO-f3.t)0  per  cent  SiOj  form  5.00  per  cent  MgO.SiOt,  enstatite. 
2  per  cent  NatO-hl.92  per  cent  SiOt  form  3.93  per  cent  NatO.SiOt,  sodium 

silicate. 


silicate, 
per  cent  K»0 -1-1.28  per  cent  SiOj  form  3.28  per  cent  KjO.SiOj,  potassium 

silicate, 
per    cent    Na,0 +14.90   per   cent    AUOj.eSiOi   form    16.90 
.  NajO.AUOj.eSiO,,  albite. 
per   cent   CaO-h7.93   per   cent   Al20|.2SiOt  form   9.93   pei 

CaO.Al8O3.2SiO,,  anorthite. 


Five  per  cent  of  the  fluxes  usually  found  in  clays  will  thus  form 
about  10  per  cent  of  low  fusing  compounds;  hence  for  all  ware  subjected 
to  high  heats  it  is  necessary  to  keep  the  total  fluxes  low. 

A  plastic  clay  vitrifies  and  softens  at  a  much  lower  temperature 
than  a  flint  clay,  although  the  final  fusion  point  of  both  may  be  the 
same.  In  this  respect  a  semi-flint  clay  is  about  midway  between  the 
plastic  and  flint.     So  where  vitrification  of  the  ware  is  undesirable. 
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or  where  it  is  subjected  to  a  high  heat  with  a  heavy  load,  the  quantity 
of  plastic  clay  in  the  batch  should  be  kept  low.  A  good  example  of 
this  may  be  seen  in  the  lower  part  of  a  blast  furnace  stove,  where  the 
strains  both  from  heat  and  from  load  are  moderately  high,  and  where 
the  changes  in  temperature  are  sudden.  If  the  brick  vitrify  they  soon 
spall,  and  their  heat  absorbing  capacity  is  lessened.  Any  softening  with 
the  load  carried  causes  deformation  of  the  checkers,  etc.,  with  suspension 
of  the  blast  heating  operation.  Consequently,  the  clays  used  in  the 
manufacture  should  be  selected  with  reference  to  the  conditions  and 
strains  involved.  Under  severe  treatment  the  superiority  of  flint  ela3's 
over  plastic  clays  is  beyond  question,  as  this  point  has  been  definitely 
proved  by  the  iron  and  steel  producers. 

The  behavior  of  fire  brick  under  load  conditions  has  been  studied 
by  Bleininger  and  Brown,  and  the  following  discussion  is  taken  from 
their  article  on  this  subject: 

As  to  fire  bricks  made  from  a  clay  material  which  is  sufficiently  plastic  as  t-o 
be  used  alone,  it  is  clear  that  its  ability  to  carry  loads  depends  simply  upon  its  com- 
position. Some  of  the  very  best  tests  have  been  obtained  from  materials  of  this  kind. 
This  case  is  the  simplest  and  needs  no  particular  attention,  since  a  clay  will  stand 
up  or  fail  by  virtue  of  its  own  quality.  A  pure  clay  of  moderate  plasticity  would  be 
the  ideal  material  for  the  manufacture  of  fire  brick.  Since,  however,  such  clays  are 
usually  not  available,  the  question  of  judging  them  as  to  their  composition  deserves 
some  attention  from  the  standpoint  of  their  load  carrying  capacity.  From  this  point 
of  view  the  most  important  consideration  is  that  of  the  amount  of  fluxes. 

At  the  high  temperature  involved,  the  presence  of  even  a  small  amoimt  of  fluxes 
becomes  a  potent  factor  and  hence  it  is  far  better  to  select  a  clay  higher  in  silica  and 
low  in  fluxes  than  a  clay  possessing  the  silica-alumina  ratio  of  kaolin  but  higher  in 
fluxes.  The  effect  of  silica  in  lowering  the  refractoriness  of  clays  is  commonly  ex- 
aggerated as  far  as  practical  results  are  concerned,  and  it  is  usually  not  necessary 
to  reject  a  clay  on  this  account.  However,  high  silica  and  high  fluxes  make  a  dan- 
gerous combination.  From  this  it  follows  that  a  clay  fairly  high  in  fluxes,  corres- 
ponding for  instance  to  0.22  RO.Al20|.2Si02,  would  be  improved  by  the  dilution 
with  a  siliceous  material  low  in  fluxes,  or  even  by  the  addition  of  a  clear  sandstone, 
the  principal  requirements  being  intimate  blending  and  grinding. 

In  regard  to  the  fluxes  present  in  a  clay,  the  state  and  size  of  grain  of  the  iron 
is  of  importance,  for  it  is  evident  that  coarser  grains  of  iron  minerals  will  do  no 
harm,  although  in  the  analysis  they  contribute  their  share  towards  raising  the  amount 
of  fluxes. 

The  fluxes  are  an  important  factor  in  the  ability  of  refractories  to  carry  loads, 
in-as-much  as  they  become  active  at  low  temperatures  by  forming  easily  fusible  sil- 
icates. As  the  temperature  rises,  increasing  amounts  of  silica  and  alumina  are  dis- 
solved, and  it  becomes,  therefore,  simply  a  matter  of  the  amount  of  this  fused  matter 
and  its  viscosity,  whether  or  not  a  given  refractory  w^ill  stand  up  at  the  temperature 
in  question. 

By  grinding  the  clay  as  coarse  as  possible,  conditions  are  improved,  as  in  doing 
this  the  formation  temperature  of  the  fusible  silicates  is  raised,  since  the  process  of 
solution  is  hindered,  and  by  this  means  it  may  be  possible  to  bring  the  product  out 
of  the  danger  zone.  In  time,  however,  equilibrium  conditions  are  approached  closer 
and  closer,  so  that  finally  the  brick  may  fail  under  the  same  conditions  under  which 
they  stood  up  at  first. 

In  bricks  made   from  flint  and  bond    clay  we  are  dealing  with   comparatively 
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coarse  grains  of  flint  and  fine  grains  of  bond  clay.  These  two  materials  are  mixed 
and  blended  as  far  as  the  processes  customary  at  the  present  time  permit  it.  The 
bond  clay  breaks  up  more  readily,  and  the  plastic  mass  produced  by  it  cements  together 
the  grains  of  flmt  clay  and  calcine.  Assuming  that  the  flint  clay  is  of  good  quality, 
the  load  carrying  capacity  of  the  product  depends  upon  the  bond,  as  has  been  shown 
above.  It  is  evident  that  if  the  flint  clay  is  inferior  the  product  suffers  accordingly. 
These  two  materials  may  be  considered  from  the  standpoints  of  chemical  composi- 
tion, vitrification  range,  and  fineness  of  grain. 

Flint  clay,  the  geological  origin  of  which  is  still  in  dispute,  is  deficient  in  plas< 
ticity,  although  by  very  fine  grinding  it  may  become  sufficiently  plastic  to  be  molded. 
Its  refractoriness,  when  pure,  is  very  high.  A  brick  made  from  flint  clay  (by  fine 
and  long  continued  grinding)  is  able  to  carry  high  loads.  As  far  as  refractoriness  is 
concerned,  it  is  good  practice  to  grind  it  quite  coarsely  for  reasons  already  indicated. 
The  fact  that  occasionally  it  is  in  part  calcined  does  not  affect  its  refractory  behavior 
but  simply  corrects  the  shrinkage  suffered  in  burniog. 

In  plastic  bond  clays  a  good  grade  of  plasticity  is  desirable,  although  this  is 
not  important,  where  their  refractoriness  is  high.  In  clays  of  greater  fusibility,  high 
plasticity  enables  the  manufacturer  to  cut  down  its  amount  to  a  minimum.  In  the 
selection  of  a  bond  clay,  it  is  evident  that  its  vitrification  range  should  be  as  long  as 
possible,  i.  e.,  the  temperature  at  which  it  becomes  dense  and  non-absorbent  should 
\ye  as  high  as  possible.* 

Weathering  improves  the  quality  of  the  Sciotoville  clay.  The 
lumps  break  down  by  subdivision  into  small  particles,  the  size  of  which 
depends  on  the  time  of  exposure.  Weathering  develops  practically 
no  plasticity  in  the  flint  clay,  although  it  may  be  disintegrated  to  a 
fine  powder  which  acts  in  much  the  same  way  as  fine  sand.  With  semi- 
flint  clay,  however,  a  limited  plasticity  is  developed  when  the  mass  is 
broken  down  to  a  fine  state  of  division  by  long  exposure.  Weathering 
develops  the  maximum  plasticity  or  bonding  power  in  the  plastic  clay,  as 
one  of  the  important  factors  in  producing  plasticity  is  fineness  of  grain 
which  is  thus  greatly  increased  by  exposure  to  the  elements.  From 
this  point  of  view  weathering  is  beneficial. 

But  little  work  has  been  done  in  determining  the  amounts  of  im- 
purities carried  away  by  a  process  of  weathering.  Some  of  the  reactions 
due  to  weathering  produce  soluble  compounds.  Pyrite  and  marcasite 
oxidize  to  the  soluble  sulphate,  with  also  the  formation  of  secondary 
soluble  compounds,  much  resembling  the  alums;  thus  both  iron  and 
sulphur  as  soluble  salts  are  partially  eliminated.  Lime  and  magnesia 
are  generally  present  in  the  form  of  carbonates,  which  compounds  are 
changed  to  the  soluble  bicarbonate  by  the  action  of  carbon  dioxide  gas, 
held  in  solution  in  rain  water,  and  in  the  moisture  of  the  atmosphere. 
Some  of  the  iron  in  the  clay  also  exists  as  the  carbonate  which  is  sim- 
ilarly affected  by  this  acid  water.  Some  alkalies  are  lost  by  direct  solu- 
tion, and  b}'  their  uniting  with  other  elements  to  form  soluble  compounds. 
The  salts  found  on  weathered  lumps  of  clay  invariably  show  some  of 
these  bases  to  be  present.     By  a  thorough  process  of  weathering  and 

*A,  V.  Bleininger  and  G.  H.  Brown.  Trans.  American  Ceramic  Society,  Vol. 
XII,  pp.  360^63. 
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leaching  some  considerable  proportion  of  the  impurities  may  thus  be 
eliminated.  The  process  would  increase  the  cost  of  the  product,  but 
would  be  justifiable  in  the  manufacture  of  the  highest  grades  of  ware. 

Process  of  Manufacture 

The  materials  available  are  the  four  types  of  clays,  flint,  semi- 
flint,  plastic;  and  "pink  eye/*  Calcine  is  used  in  some  grades  of  waro 
to  decrease  the  shrinkage,  and  to  produce  a  better  structure.  That 
used  may  be  either  flint  and  semi-flint  clays,  burned  for  the  purpose, 
w  bats  and  refuse  brick  which  have  been  burned.  For  the  highest 
f^ades  of  ware,  well  weathered  flint  and  semi-flint  clays,  with  at  times 
eome  calcine,  or  these  with  a  small  amount  of  plastic  clay^  compose 
the  mix.  Plastic  clay  is  less  refractory  and  vitrifies  earlier  than  the 
flint  or  semi-flint;  hence  it  should  be  kept  low  where  the  ware  is  re- 
quired to  withstand  severe  heat  strains.  "Pink  eye"  clay  is  used  in 
low-grade  ware,  and  that  subjected  only  to  oxidizing  conditions.  The 
quantity  of  each  clay  in  the  batch  should  be  proportioned  according 
to  the  desired  chemical  and  physical  qualities  of  the  ware,  such  as 
silica-alumina  ratio,  solubility,  strength,  density,  vitrification,  and 
final  fusion  points. 

The  practice  for  years  was  wet  pan  grinding  and  tempering  ex- 
clusively, which  develops  the  maximum  plasticity  and  produces  good 
interlocking  of  the  various  sized  grains.  At  present  dry  pan  grinding 
is  practiced  to  a  considerable  extent.  The  tempering  is  then  done 
in  a  wet  pan  or  pug  mill.  The  same  bonding  power  with  a  less  amount 
of  plastic  clay  is  obtained  by  the  wet  pan  process,  which  develops  even 
a  fair  plasticity  in  a  semi-flint  clay.  With  this  practice  the  plastic 
clay,  which  is  the  weak  part  of  high-grade  refractory  ware,  may  be  kept 
low. 

The  shaping  of  the  ware  is  done  by  hand  molding,  or  by  machines 
of  the  auger  and  plunger  types.  Hand  molding  produces  a  ware  with 
a  more  open  structure  and  with  less  strain  defects  than  that  produced 
by  the  machines.  Where  density  is  desired,  machine-made  ware  is 
the  best.  Ware  made  by  auger  machines  has  a  greater  density  than  that 
made  by  plunger  machines,  but  is  more  subject  to  laminations  and 
cracks,  and  in  general  the  latter  kind  is  favored  over  the  former.  Large 
and  oddly  designed  shapes  are  all  hand  molded. 

The  old  method  of  drying  the  ware  on  floors  heated  by  hot  air  or 
by  steam  is  the  general  practice  today,  although  some  plants  use  tunnel 
driers  for  drying  machine-made  brick.  The  rate  of  drying  should  be 
such  that  the  entire  brick  has  much  the  same  consistency  throughout. 
If  the  floors  are  too  hot  when  the  outside  of  the  brick  is  at  the  right 
temper  the  inside  is  too  soft,  and  if  the  ware  is  pressed  with  this  wet 
core,  strains  are  produced  on  further  drying,  which  later  may  develop 
into  cracks.     Brick  should  be  pressed  when  the  temper  is  tough  and 
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leathery,  for  then  the  maximum  amount  of  condensing  is  produced, 
and  the  w^,re  is  in  the  best  condition  for  handling. 

But  little  difficulty  is  experienced  in  the  burning  of  fire  brick  com- 
pared, for  example,  to  that  of  burning  paving  brick  or  sewer  pipe. 
The  ware  is  porous,  consequently  the  combined  water  is  easily  expelled, 
and  the  oxidation  of  carbon  and  oxides  is  rapidly  promoted.  Both 
coal  and  gas  are  used  for  fuel.  Coal-fired  brick  generally  have  the  best 
structure,  which  is  produced  by  the  annealing  effect  caused  by  the 
method  of  firing.  At  every  "baiting"  of  the  fire  a  short  reduction  period 
is  induced,  followed  by  a  longer  period  of  oxidation  and  by  fluctuations 
in  the  temperature,  which  causes  a  firmer  setting  of  grains  by  the  bond- 
ing components.  In  firing  with  gas  the  condition  of  the  flame  is  usually 
oxidizing  throughout  the  whole  interval,  and  the  temperature  is  rising 
gradually.  The  ware  is  generally  somewhat  Spunky",  but  lighter  in 
color,  as  the  iron  is  not  reduced.  All  high-grade  refractory  ware  should 
be  burned  at  not  less  than  cone  11,  2,462°  F.,  as  at  this  temperature 
the  final  water  slirinkage  is  practically  gone. 

Fire  brick  should  be  tested  for  those  strains  which  the  brick  are 
required  to  withstand  in  the  industrial  operations  in  which  they  are  to 
be  used.     The  more  important  of  these  follow: 

1.  Where  the  brick  are  subjected  to  the  action  of  slag,  the  acidity 
of  both  brick  and  slag  should  be  considered.  Chemical  analyses  give 
the  desired  information. 

2.  Where  high  heats  are  employed,  the  temperature  and  also  the 
condition  cf  the  flame,  whether  oxidizing  or  reducing,  must  be  con- 
sidered and  the  tests  on  the  brick  run  accordingly.  Some  components 
acting  as  fluxes  under  reducing  conditions  are  very  refractory  when 
the  flame  is  strictly  oxidizing.  Cas,  electric,  and  Deville  furnaces 
are  employed  for  this  test. 

3.  The  crushing  strength  of  brick  at  high  temperature,  and  under 
heavy  load,  is  important  in  many  metallurgical  operations.  The 
method  of  testing  is  that  A^orked  out  by  Bleininger  lind  Brown.* 

4.  Fire  brick  are  often  required  to  withstand  severe  abrasion. 
A  rrodified  paving  brick  rattler  test  on  cold  brick  gives  a  fair  idea 
of  their  qualit}',  but  the  best  tests  are  obtained  if  the  brick  are  rattled 
at  approximately  the  temperature  carried  in  the  industrial  operation. 

5.  The  sudden,  severe  changes  of  temperature  on  fire  brick, 
for  example,  in  blast  furnace  stoves,  cause  early  failure  by  checking 
and  cracking.  The  tests*  for  differential  heat  treatment  are  easily 
carried  out  by  repeated  heathig  in  a  kiln  and  then  by  coe)ling  quickly 
in  air  or  water. 

G.  The  slagging  or  corrosive  action  of  gasets  on  fire  brick  is  usually 
caused  by  some  acid  or  fluxing  component  contained  in  them.     These 

'The  l)ehavior  of  fire  brick  under  load    conditiona  at  a  temperature  of  1,300°C., 
Trang.  American  Ceramic  Society,  Vol.  XII,  pp.  337-309. 
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gas  components  should  be  determined,  and  then  tests  run  a  ccordiuKly. 
Where  coal  is  used  as  fuel,  the  sulphur  contained  produces  acid  radicals 
which  attract  the  brick.  In  this  case  a  good  test  is  obtained  by  the 
action  of  weak  sulphuric  acid  on  the  ware. 

7.  The  heating,  absorbing,  or  thermal  capacity  of  brick  is  a  very 
important  property  in  ware  for  regenerators.  But  little  work  has 
been  done  along  this  line  on  refractory  ware,  but  the  common  methods 
of  determining  specific  heats  of  solids  are  readily  applicable. 

8.  The  conductivity  of  refractory  materials  is  also  an  important 
quality  in  brick  for  many  usfs.  \'^ery  satisfactory  methods  have  been 
deviled  for  this.* 

In  determining  the  qualit}'  of  fire  brick  for  any  particular  purpose 
the  testing  should  be  thorough,  and  should  conform  to  the  strains 
and  conditions  existing  in  use.  A  heat  test  tdls  but  little  in  rc|Brard 
to  the  action  of  slags  or  to  the  effect  of  sudden  changes  of  temperature. 
Many  l)rick  are  unjustly  condemned  from  improper  and  careless  testing. 

Economic  Value 

The  Sciotoville  clay  is  the  basis  of  the  fire  brick  industry  in  Scioto 
County,  which  began  at  Sciotoville  in  1864,  and  which  at  present  is 
one  of  the  leading  indu-tries  based  on  natural  resources.  The  clays 
are  used  for  the  manufacture  of  refractory  clay  ware  for  blast  furnaces, 
steel  furnaces,  stoves,  regenerators,  soaking  pits,  annealing  ovens, 
ladle  linings,  cupolas,  coke  ovens,  glass  houses,  fire  boxes,  cement 
kilns,  lime  kilns,  and  for  other  operatiors  where  the  ware  is  subjected 
to  high  temperatures.  In  Scioto  County,  at  present,  three  firnr.s  are 
manufacturing  fire  brick  as  follows: 

The  Scioto  Fire  Brick  Co.,  Sciotoville. 

The  Buckeye  Fire  Brick  and  Clay  Co.,  Scioto  Furnace. 

The  Harbison-Walker  Refractories  Co.,  Portsmouth. 

The  latter  company  operates  two  plants,  the  Portsmouth  works, 
located  in  the  cast  end  of  Portsmouth,  and  the  Star  works,  located  on 
the  Ohio  Kivir  one  mile  W(st  of  Sciotoville. 

The  Pyro  Clay  Products  Company  of  Oak  Hill,  Jackson  County, 
obtair.s  its  supply  of  flint  day  from  a  mine  located  near  Gephart  Station; 
hence  this  plant  really  belongs  in  the  Scuotoville  clay  district,  and  will 
be  treateel  accordingly.  Mr.  A.  M.  Turr.c  r,  genend  manager  and  treas- 
urer of  the  Scioto  Fire  Brick  Co.,  reports  as  follows: 

The  plant  is  located  on  the  Ohio  River  at  Sciotoville.  The  company  was  in- 
corporated in  1871  under  it.«5>present  title,  and  was  a  consolidation  of  three  companies, 
McConnell,  Porter  &  Co.,  established  in  1864;  Taylor,  McConnell  &  Co.,  established 

^Conductivity,  Porosity  and  Gas  Permeability  of  Refractory  Materials  by  S. 
Wologdine  and  A.  L.  Tueneau.  Electrochemical  and  Metallurgical  Industrjs  Vol. 
VII,   Xo.  9,  Sept.,   1909,  p.  383. 
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in  1865;  and  the  Salamander  Fire  Bnck  Co.,  established  in  1868.     This  consolida- 
tion made  it  at  that  time  the  largest  fire  brick  company  in  the  country. 

The  company  owns  or  controls  luider  long  time  leases,  2,500  acres  of  the  best 
clay  deposits  in  southern  Ohio,  which  are  located  north  of  Sciotoville,  and  near  Gep- 
hart  Station  on  the  Baltimore  and  Ohio  Southwestern  Railroad.  These  deposits 
are  made  \lp  of  flint,  semi-flint,  and,  m  places,  plastic  clays  of  great  purity.  The 
method  of  mining  the  clays  at  present  is  by  drifting,  but  formerly  benching  was  also 
practiced. 

The  plant  equipment  is  as  follows:  The  buildings  made  of  brick  for  housing 
the  power  plant  machine  room,  and  drying  floors,  are  tv^II  arranged  and  substantially 
built.  The  power  is  furnished  by  a  lOO-H.P.  boiler  and  a  50-H.P.  engine.  The 
machines  for  grinding  the  clay  are  two  wet  pans  and  one  dry  pan.  The  pressing  is 
done  on  hand  presses. 

The  dry  floors  are  100  x  100,  and  45  x  85  feet,  or  they  have  a  total  drying  sur- 
face of  13,825  square  feet.  The  drying  is  done  by  waste  heat  from  the  kilns,  which 
is  oreed  through  the  floor  tunnels  by  f^ns.  The  brick-  are  burned  in  five  50,000  ca- 
pacity each,  down-draft  kilns.  The  annual  capacity  is  3,500,000  brick,  9-inch  equiv- 
alents. High-grade  refractory  ware  is  manufactured  for  use  in  blast  furnaces,  hot 
blast  stoves,  open  hearth  furnaces,  soaking  pits,  coke  ovens,  cupolas,  rolling  mills, 
malleable  iron  works,  glass  works,  cement  kilns,  steel  furnaces,  and  boiler  settings. 
Ground  fire  clay  is  also  prepared  for  the  market.  The  shipping  facilities  are  the  Nor- 
folk and  Western,  the  Baltimore  and  Ohio  Southwestern  railroads,  and  the  Ohio  River. 
The  principal  markets  are  the  southern  furnace  territory  and  Ohio,  Indiana,  West 
Virginia,  and  Michigan. 

A  report  on  the  plant  of  the  Buckeye  Fire  Brick  &  ClayX^o.,  fur- 
nished l)y  E.  P.  Stevens,  general  manager  and  treasurer,  follows: 

The  original  company  was  organized  in  1901,  and  reorganized  under  the  present 
management  in  1903.  The  plant  is  located  at  Scioto  Furnace  near  the  center  of  the 
clay  field  in  eastern  Scioto  County.  The  company  controls  583  acres  of  clay  lands 
in  this  field.  The  deposit  has  good  thickness,  and  the  flint  and  semi-flint  clays  have 
a  high  degree  of  purity,  comparing  favorably  with  the  best  clays  found  in  Pennsylva- 
nia and  Kentucky.  The  composition  of  the  flint  and  semi-flint  clay  in  the  deposit 
is  very  uniform;  thus  assuring  standard  quality  at  all  times.  The  clays  are  mined 
entirely  by  drifting,  as  the  overburden  is  heavy.  The  material  is  hauled  to  the  yard 
by  mule  power  on  a  tram  road,  then  elevated  on  trestles  by  a  60-H.P.  hoist  engine 
and  dumped  in  piles,  where  the  claf  is  allowed  to  weather  thoroughly  before  use. 

The  plant  etiuipment  which  is  well  arranged  for  economy  in  the  handling  of 
material  is  as  follows:  The  buildings  constructed  of  wood  are  well  supported  and 
durable.  The  power  is  furnished  by  one  150-H.P.  and  one  80-H.P.  boiler  and  a 
240-H.P.  en'ginc.  Three  8-foot  wet  pans,  one  ^foot,  and  one  9-foot  dry  pan  made 
l)y  The  Frey-Sheckler  Company,  are  used  in  the  grinding  of  the  raw  materials.  The 
shaping  of  tlie  ware  is  done  by  hand  molding  or  by  a  Stevenson  22-inch  cylinder,  150 
pounds  pressure  sewer  pipe  press.  The  three  drj'ing  floors  constructed  of  concrete 
have  the  dimensions:  60  x  338  feet,  60  x  96  feet,  and  60x84  feet,  which  give  a  total 
drying  area  of  31,080  square  feet.  A  periodic  tunnel  drier,  consisting  of  eight  90-foot 
tunnels  with  a  capacity  of  32,000  brick,  9-inch  equivalents,  is  used  for  drying  some 
grades  of  ware.  Live  steam  from  the  boilers,  exhaust  steam  from  the  engine,  or  waste 
heat  from  the  kilns  is  used  under  the  drying  floors,  while  waste  heat  from  the  kilns 
only  is  used  in  the  tunnel  drier.  The  heating  circulation  is  induced  by  two  8-foot  fans 
operated  by  two  60-11. P.  engines.  The  plant  is  lighted  throughout  by  electricity. 
The  ware  is  burned  in  down-draft,  center-stack  kilns  at  temperatures  varying  from 
2,400  to  2,600°  F.  The  12  kilns,  26  feet  in  diameter  inside,  have  a  capacity  of  about 
00,000  9-inch  brick  each.     The  annual  capacity  of  the  plant  is  6,500,000  brick,  9-inch 
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equivalents.  Lump  and  ground  cla>'8  are  also  marketed.  The  average  ntimber  ui 
men  employed  at  the  plant  and  in  the  mines  is  108.  The  company  owns  a  hotel  and 
40  houses  which  are  rented  to  the  employees. 

The  company  has  been  very  successful  in  the  manufacture  of  high-grade  re- 
fract/>r>'  ware,  and  the  plant  has  been  in  continuous  operation  for  over  II  years,  and, 
with  the  exception  of  short  periods,  at  full  capacity.  The  company  makes  a  spcciaJty 
of  the  manufacture  of  intricate  and  special  shapes.  We  make  also  all  styles  of  standard 
shapes.  We  manufacture  ware  for  the  following  classes  of  work;  locomotive  arches, 
blast  furnaces,  heating  furnaces,  puddling  furnaces,  melting  furnaces^  scrap  furnaces, 
malleable  furnaces,  open  hearth  furnaces,  coke  ovens,  gas  producers,  annealing  fur- 
naces, soaking  pits,  ladle  linings,  lime  and  brick  kilns,  cupolas,  foundry  work,  boiler 
settings,  stove  linings,  etc.  The  plant  is  located  on  the  Baltimore  and  Ohio  South- 
western Railroad,  and  the  principal  markets  are  west  and  south. 

A  report  fumifihcd  by  John  Lowry  of  the  Harbison- Walker  Re- 
fract orirs  Company  concerning  its  works  in  Scioto  Count}'  follows: 

The  Harbison- Walker  Refractories  Company  operates  2  fire  brick  works,  the 
Portsmouth  plant  at  Portsmouth,  and  the  Star  plant  about  one  mile  west  of  Sciot«>- 
ville,  also  a  clay  mill  on  Frederick  Creek  about  two  miles  from  South  Webster. 

The  Portsmouth  plant  has  at  present  a  capacity  of  40  M.  high-grade  fire  clay 
brick  pec  day.  The  plant  was  built  originallj'  by  the  Hocking  Valley  Fire  Brick  Com- 
pany, of  IjOgan,  Ohio,  of  which  W.  Q.  Adams,  one  of  the  best  fire  brick  men  of  kb? 
day,  was  president,  and  Reuben  Jenkins,  vice-president.  The  original  capacity  was 
12  M.  per  day.  Shortly  after  construction,  it  was  incorporated  as  The  Portsmouth 
Fire  Prick  Company,  with  W.  Q.  Adams,  president,  Reulien  Jenkins,  vice-president, 
and  L.  C.  Turley,  serretar>'.  Two  years  after  construction  the  capacity  was  increased 
to  20  M.  per  day,  and  from  this  it  was  gradually  increased  to  the  present  capacity. 

The  Star  plant  at  present  has  a  capacity  of  25  M.  i>er  day.  The  plant  was  built 
in  1871  by  McConnell-Towne  and  Company,  and  was  known  as  Scioto  Star  Fire  Brick 
Works.  The  original  capacity  was  8  M.  per  day,  but  in  1872  this  was  increased  to 
12  M.     Later  the  plant  was  gradually  increased  to  its  present  capacity. 

I^th  the  Portsmouth  and  Star  works,  in  1900,  were  merged  with  Kentucky 
Fire  Brick  Company,  VVe})ster  Fire  Brick  Company,  and  Blast  Furnace  Fire  Brick 
Company  into  the  Pprt.smouth  and  Kentucky  Fire  Brick  Company.  One  and  one- 
half  years  later  the  Portsmouth  and  Kentucky  Fire  Brick  Company  was  mergeil  into 
the  Harbison-Walker  Refractories  Company. 

The  equipment  of  the  Portsmouth  plant  is  as  follows:  The  unloading  of  the 
clay  from  the  cars  is  done  from  trestles  which  allow  a  large  stock  to  be  kept  on  hand 
for  weal  hering.  Four  pans  are  used  in  the  grinding  of  the  clays  which  then  go  to  the 
moldcrs.  The  power  used  is  from  2  slide-valve,  and  from  1  piston  engine  with  a 
total  of  200-H.P.  The  steam  is  generated  in  3  horizontal  tul)ular  boilers  of  225-H.  P. 
capacity.  The  main  building  or  dr>'ing  floor  has  an  area  of  30,000  square  feet.  The 
hot-blast  system  utilizing  waste  heat  from  kilns  is  used  in  drying  the  ware.  The 
ware  is  burned  in  nine  down-draft  kilns,  8  of  which  are  32  feet  in  diameter,  and  the 
other  is  30  feet.  The  2  storage  sheds,  with  a  total  of  37,000  square  feet  floor  space 
have  a  capacity  of  7,000,000  brick.  The  plant  is  also  provided  with  a  machine  and 
carpenter  shop  for  general  repair  work,  relining  dies,  and  making  molds.  The  ship- 
ping facilities  are  the  Baltimore  and  Ohio  Southwestern  and  the  Norfolk  and  Western 
railroads. 

The  equipment  of  the  Star  plant  is  as  follows:  The  raw  materials  are  ground 
in  two  pans.  The  power  is  furnished  by  3  engines,  2  automatic  and  1  piston  valve, 
with  a  total  capacity  of  175  H.P.,  the  steam  for  which  is  generated  in  2  horizontal 
tubular  boilers  with  a  total  capacity  of  150  H.  P.  The  drying  floors  in  the  main  build- 
ing have  a  .surface  of  18,000  square  feet.     The  dr>nng  is  done  the  same  as  in  the  Ports- 
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mouth  plant,  i.  e.,  by  using  the  hot  blast  system  of  waste  heat  from  the  kihis.  In  the 
burning  of  the  ware  four  32-foot  diameter  and  four  26-foot  diameter  kilns  are  used.  The 
2  storage  sheds  have  afloor  surfaceof  10,000  squarefeetand  acapacity  of  1,500,000  brick. 

Both  the  Portsmouth  and  Star  plants  in  1915  were  using  natural  gas  for  fuel 
at  the  boilers  and  kilns.  The  shipping  facilities  at  this  plant  are  the  Baltimore  and 
Ohio  Southwestern,  the  Norfolk  and  Western  railroads,  and  the  Ohio  River. 

The  2  plants  manufacture  blast  furnace  linings,  first  and  second  quality  stove 
brick,  and  ware  for  lime  kilns,  rotary  cement  kilns^  boiler  settings,  locomotive  arch 
work,  gas  producers,  coke  ovens,  steel  mills,  and  general  purposes.  The  brands  are 
as  follows:  Anglo  Saxon,  Franklin  Crown,  C.  Franklin  Crown,  Malleable,  Royal 
Star,  C.  Sligo,  R.  Jenkins,  Scioto  Star,  and  Webster.  The  ware  is  made  from  Sugar- 
camp  flint  clay  mined  at  Edmunds  near  South  Webster,  and  Blackfork  plastic  taken 
from  the  company's  mines  near  Blackfork,  Lawrence  County.  The  first  quality 
ware  is  high  in  refractory  qualities  withstanding  a  safe  working  temperature  of  3,000°  F. 
The  clay  mill  at  Edmunds  has  a  dry  pan  with  the  necessary  steam  power  for  opera- 
tion, and  with  screens  to  size  the  ground  product.  Several  grades  of  clays  are  pre- 
pared for  refractory  ware  mortars,  and  for  other  general  purposes. 

The  following  report  concerning  the  plant  of  the  Pyro  Clay  Pro- 
ducts Conipjuiy  was  furrishcd  by  the  general  manager,  W.  O.  Griffiths: 

The  Pyro  Clay  Products  Company  commenced  business  in  1909.  The  plant 
is  located  near  Rempel,  Jackson  County,  Ohio,  on  the  Ironton  Division  cf  the  Cincin- 
nati, Hamilton  and  Dayton  Railway,  and  near  the  center  of  the  Lower  Kittanning 
coal  field  of  Jacksoii  County.  Our  supply  of  clay  is  received  via  the  Baltimore  and 
Ohio  Southwestern  Railroad,  from  mines  near  Gephart,  Scioto  County.  We  reach 
the  Sciotoville  clay  which  is  largely  worked  in  this  locality  l>y  a  shaft  80  feet  in  depth 
and  equipped  with  a  steam  hoist.  The  mine  is  equipped  with  electric  drills  and  is 
ventilated  by  a  steam  driven  fa^i.  The  deposit  of  Sciotoville  clay  in  this  mine  has 
an  average  thickness  of  about  6  feet  and  is  evenly  divided  between  flint  and  semi- 
flint,  both  of  which  have  a  high  alumina  content  and  are  low  in  total  fluxing  im- 
purities. 

These  clays  are  highly  refractory,  as  they  ^^thstand  without  fusing  a  tem- 
perature of  3,300**  F.  The  territory  in  which  the  mine  is  located  was  carefully  tested 
with  a  diamond  core  drill,  the  tests  being  spaced  300  feet  each  way.  The  clay  cores 
were  analyzed  by  Prof.  J.  R.  Withrow,  of  the  Ohio  State  University,  and  the  results 
show  a  large  deposit  of  this  valuable  clay,  amply  equal  to  the  demands  of  our  plant 
for  many  years  to  come.  The  capacity  of  the  mine  at  present  is  100  tons  per  day, 
although  a  capacity  of  150  tons  may  be  reached  on  short  notice.  With  the  exception 
of  small  quantities  of  plastic  clay  which  is  necessary  for  the  bonding  component  in 
some  grades  of  ware,  the  Sciotoville  clay  is  used  exclusively  in  the  manufacture  of 
our  refractory  products. 

The  Oak  Hill  and  Lower  Kittanning  clays  outcrop  in  the  hills  adjacent  to  our 
plant.  The  latter  is  used  for  bonding  clay  and  for  some  grades  of  ware  which  must 
be  tough  but  only  moderately  refractory.  Further  the  Clarion  and  Lower  Kittan- 
ning coals  have  excellent  volume  in  this  locality  and  our  supply  of  fuel  is  drawn  from 
this  source.  The  ooal  available  {s  amply  equal  to  the  demands  of  the  plant  for  many 
years.     The  beds  are  mined  by  drifting. 

The  plant  is  modern  in  every  respect,  well  arranged  for  economy,  and  thoroughly 
equipped  in  every  department.  The  power  is  furnished  by  two  18  x  72  boilers,  with 
a  125-H.P.  slide  valve  engine.  Live  and  exhaust  steam  is  used  under  the  drying  floors 
which  have  a  total  area  of  16,000  square  feet. 

The  floor  is  constructed  of  3-inch  sewer  pipe  laid  in  concrete,  above  which  there 
is  an  additional  coating  of  cement  3  inches  thick.  The  floor  is  divided  into  9  sections, 
any  one  of  which  may  be  heated  independently.     The  crushing  and  tempering  are 
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done  in  2  dry  pans  and  in  1  wet  pan.  All  clays  are  ground  separately  and  conveyed 
to  bins  from  which  the  clay  is  drawn  into  measuring  cars  equipped  with  movable  par- 
titions that  enables  the  mixture  of  the  different  materials  to  be  made  in  accordance 
with  any  formula  desired.  This  permits  of  very  uniform  mixtures.  While  the  clays 
from  the  Gephart  mine  are  very  uniform  in  quality,  still  great  care  is  exercised  in  the 
selection  of  materials  for  different  grades  of  ware.  Special  attention  is  bestowed 
on  difficult  shapes,  and  special  facilities  are  provided  for  their  manufacture.  We 
take  pains  in  the  manufacture  of  the  ware  to  meet  the  standards  demanded  by  the 
trade  with  reference  to  shape,  physical  structure,  and  chemical  properties.  Four 
3-foot  kilns  are  now  in  operation,  and  others  are  under  construction.  These  kilns 
are  built  so  that  the  draft  system  is  sufficient  to  produce  the  high  temperature  neces^ 
sary  for  the  thorough  burning  of  high  refractory  ware.  Ample  storage  is  provided 
for  the  large  and  diversified  stock  that  is  kept  on  hand  for  immediate  shipment. 

The  products  are  sold  largely  to  steel  and  rolling  mills,  although  they  are  used 
extensively  in  other  lines  where  high-grade  refractory  ware  is  required.  The  capacity 
of  the  plant  is  16,000  hand  made  brick  per  day.  Our  shipping  facility  is  the  Cin- 
cinnati, Hamilton  and  Dayton  Railway. 

CANISTER  OR  CLAY-BOND  SANDSTONE  ASSOCIATED  WITH  SCIOTOVILLB  CLAY 

The  ganister  or  clay-bond  sandstone  found  directly  below,  or 
interbedded  with  the  Sciotoville  clay,  in  a  part  of  the  clay  field  in 
eastern  Scioto  C'ounty,  has  not  been  manufactured  into  commercial 
ware  as  yet,  but  has  been  used  occasionally  to  increase  the  silica  content 
of  fire  brick.  The  sandstone  below  the  clay  deposit  is  really  a  parfc  of 
the  Sharon  conglomerate,  where  it  has  assumed  a  sandy  phase,  and  where 
the  material  at  the  time  of  deposition  became  admixed  with  argillaceous 
matter.  The  sandstone  layers  interbedded  with  the  clay  are  also 
evidently  derived  from  the  conglomerate  by  secondary  deposition. 
As  th>se  clay-bond  sandstones  or  ganisters  may  be  mined  economically 
with  the  Sciotoville  cla}'',  and  as  they  have  excellent  heat  resisting 
qualities,  they  will  be  considered  briefly.  The  quality  of  the  clay- 
bond  sandstone  or  ganister  found  below  the  Sciotoville  clay  is  shown 
by  a  determination  made  by  Do\\^is  Schaaf  on  a  sample  taken  from  the 
clay  mine  of  William  Tripp  (Meade  tract),  in  Section  25,  Harrison  Town- 
ship.    The  rational  analysis  is  as  follows: 

Quartz_ .__ 82.96 

Clay  substance 15.90 

Feldspathic  matter 1.14 

The  material  is  low  in  fluxes  and  gave  no  test  for  COz-  On  breaking  up 
the  sample  with  a  pestle  in  a  mortar  with  as  little  grinding  as  possible  it  gave 
the  following  sieve  test  which  shows  the  fineness  of  grain. 

40-60  mesh 1.50  per  cent 

00-80  mesh 4.50 

80-lOOmesh 10.00 

100         mesh 84.00       " 

The  clay-bond  sandstone  found  intf  rbeddcd  with  the  Sciotoville 
clay  in  the  Heldt  mine  of  the  Scioto  Fire  Brick  Company,  which  is  lo- 
cattMl  near  Gephart,   was  carefully  sampled   for  a  paper  contributed 
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to  the  American, Ceramic  Society,  from  whose  transactions  the  following 

is  taken  :^ 

Silica,  SiOt --.   85.39 

Alumina,  AI2O3 9.48 

Ferric  oxide,  FetOi _^.._"_ 1.05 

Lime,  CaO *. none. 

Magnesia,  MgO .06 

Titanic  oxi4e,  TiOi trace. 

Alkalies,  K,0  and  Na,0- .52 

Ignition  loss. 3.53 

Total 99.83 

Fusion  point,  3,150°  F. 

The  sample  of  Gephart  sandstone  was  reduced  by  a  jaw  crusher  so  that  the  largest 
pieces  were  about  three-eighths  of  an  inch  in  diameter.  This  crushed  product  was 
then  made  thoroughly  wet  and  was  allowed  to  stand  over  night  so  that  it  would  come 
to  an  even  temper.  The  tempered  material  was  easily  shaped  into  ware  either  by 
hand  molding  or  by  the  dry  press,  as  it  had  considerable  plasticity  or  bonding  power. 
The  dried  ware  had  sufficient  strength  to  withstand  the  handling  demanded  in  brick 
manufacture  and  to  withstand  the  load  attendant  with  setting.  The  working  qual- 
ities of  the  Gephart  sandstone  are  such  that  it  may  be  made  into  a  good  clay-bond 
silica  brick  without  the  addition  of  extraneous  material.  When  burned  to  cone  12 
the  brick  had  a  linear  expansion  of  1.4  per  cent.  The  Gephart  sandstone  produced  a 
brick  much  harder  than  the  original  sandstone.  It  has  a  hardness  near  that  of 
lime-bond  silica  ware. 

The  Scioto  Fire  Brick  Company  made  a  sample  batch  of  brick 
from  this  ganister  by  grinding  in  the  wet  pan,  and  then  hand  molding  the 
tempered  material.  The  clay  component  in  the  ganister  was  sufficient 
in  plasticity  to  thoroughly  bond  the  mass.  The  burned  ware  has  a 
good  structure,  and  appears  to  be  very  satisfactory  for  most  purposes 
where  a  clay-bond  silica  brick  may  be  used.  In  some  localities  in 
Scioto  County  there  are  large  quantities  of  this  material  which  is  worthy 
of  thorough  prospecting  and  testing. 

ANTHONY  COAL 

The  Anthony  coal  is  associated  with  the  Sciotoviile  clay,  as  has  been 
shown  in  the  general  correlation  of  this  day,  which  was  traced  from  the 
Ohio  River  in  Scioto  County  to  north  of  Jackson  in  Jackson  County. 
This  coal  lies  just  above  the  Sciotoviile  clay,  but  with  the  exception  of 
small  areas  in  Creen,  Porter,  and  Bloom  townships  the  bed  is  thin, 
seldom  more  than  a  few  inches  in  thickness.  As  the  position  and 
structure  of  the  coal  are  showm  in  many  sections,  which  were  given  under 
the  Sciotoviile  clay,  it  will  l)e  only  briefly  considered  here. 

Where  found  in  Green  TowTiship  the  Anthony  coal  is  onh'^  a  few 
inches  in  thickness,  and  shaly  in  character.  The  horizon  is  above 
drainage  along  the  river  hills  from  Haverhill  north  to  Pine  Creek. 
The  member  is  somewhat  better  developed  in  the  eastern  part  of  Porter 

*H  B.  Henderson  and  W.  Stout,  The  Utilization  of  Ohio  Clay-bonded  Sand- 
stones for  the  Manufacture  of  Silica  Brick,  Vol.  XVIII. 
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TowTiship,  yet  alone  it  is  too  thin  to  be  considered  an  asset  of  value. 
In  Section  22,  on  the  farm  of  Caroline  Gleim,  the  following  record  was 
obtained :  „,        , 

Ft.  in. 

Shale 7 

Coaly  XnMon^/,  reported  thickness 1         10 

The  Anthony  coal  was  noted  at  a  number  of  places  on  Lick  Run, 
but  the  bed  is  everywhere  thin  or  shaly.  The  following  measurements, 
taken  on  the  land  of  Joseph  Miller,  show  the  general  thickness  of  the 
deposit  in  this  locality:  ^^        ^^ 

Ore f  Guinea  Fowl _^          10 

Shale _ 17 

Coal,  Anthony __ __           7 

Clay,  siliceous,  iScio^^//^ 1          6 

Sandstone,  Sharon. , 7 

In  Section  1,  on  the  Elizabeth  Hurst  property,  the  Anthony  coal  has 
been  mined  for  local  use,  and  is  reported  by  Willard  Hurst  to  be  1  foot 
2  inches  in  thickness.     The  section  taken  near  the  pike  was  as  follows: 

Ft.  In. 

Coal,  ilni/iony,  reported  thickness- 1  2 

Cla> ,  flint,  sandy,  Sciotoville 2  6 

Sandstone,  light,  fine-grained,  Sharon 2 

Although  the  Anthony  coal  is  present  in  local  areas  in  all  parts  of 
Harrison  Township,  w-hcre  the  Sciotoville  clay  is  developed,  it  is  hesl 
represented  in  that  part  cast  of  the  preglacial  California  Valley.  The 
bed  seldom  exceeds  1  foot  in  thickness,  while  it  usually  measures  only 
2  or  3  inches.  In  the  cut  of  the  Baltimore  &  Ohio  Southwestern  Railroad 
in  Section  36,  Harrison  Township,  near  Isaac  Graham's  house,  the  section 
exposed  is  as  shown  below: 


Coal,  dense-- 

Shale 

Coal,  dense.  _ 


Anthony, 


■< 


Ft.  In. 
4 
2 
7 


Clay,  flint,  with  scattered  quartz  pebbles,  Sciotoville 5  6 

Conglomerate,  Sharon 20 

The  Anthony  coal  is  found  everywhere  that  the  Sciotoville  clay 

is  present  in  the  w(  stern  part  of  Bloom  TowTiship,  but  in  most  of  this 

area  it  is  marked  only  by  a  smut  streak  or  by  a  thin  band  of  bony  coal. 

However,  neor  Gephart  Station  and  on  Frederick  Creek,  it  thickens 

in  restricted  areas  to  a  few  inches.     The  Anthony  coal  in  the  Heldt 

mine  near  Gephart  vari(^s  from  a  thin  stain  to  9  inches.     A  section 

in  the  main  entry  showing  the  relation  of  the  coal  to  the  Sciotoville 

clav  follows: 

yt.       In. 

Coal,  Anthony -. ..  9 


^;*y-'""t--.---l.Sc«)towHe. 
Clay,  semi-flint-- 


1 
3 
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In  its  extension  into  Madison  Township  but  little  change  in  the' 
general  character  and  in  the  mean  thickness  of  the  Anthony  coal  was 
observed,  but  in  a  few  local  areas  it  expands  to  1  foot  or  more  in  thick- 
ness. The  Anthony  coal,  locally  well  developed,  was  exposed  on  the 
property  of  R.  A.  Dever,  in  Section  20,  west.  The  record  measured 
follows:  ^,       - 

It.         In. 

Ore,  siliceous,  with  pebbles,  Guinea  Fowl > 4 

Shales,  dork 6 

Coal,  good)  iin/Aonj^ - _ - 3 

Clay,  siliceous,  SciotoviUe 4 

A  section  obtpined  on  land  of  George  Mouga,  in  Section  24,  shows 
the  Anthony  coal  associated  with  plastic  clay.  The  measurement 
foUows:  ^^       ,„ 

Coal  blossom,  iln/Aony _ .,  8 

Cl&y,  phsiiCf  SciotoviUe 3 

Shale  and  covered _ _ 8 

Covered- _ ._. 39 

Conglomerate,  5Aaron _ _      8 

The  Anthony  coal  lying  above  the  SciotoviUe  clay  was  seen  exposed 
in  the  road  along  the  line  of  sections  12  and  13,  near  the  home  of  E.  H. 
Lyons.  In  Section  11,  the  Anthony  coal  has  been  mined  by  drifting 
in  a  small  way  for  local  use.  A  small'quantity  of  fuel  has  been  mined 
on  land  of  Francis  Warren.  Here  this  coal  with  the  SciotoviUe  clay, 
Sharon  ore,  Sharon  coal,  and  the  massive  Sharon  conglomerate  are 
found  in  about  their  normal  positions.  The  following  rocks  were  ex- 
posed for  measurement: 

*■  Ft.         In. 

Coal,  good, /InMonj/ _ _ _  1          3 

Clay,  dark,  plastic,  SciotoviUe.    On  point  to  west  both  flint  and 

''pink  eye'' clays  seen  on  this  horizon _ 3 

Covered _-> 16 

Shale 2 

Ore,  Sharon ..         10 

Covered 8 

Sandstone 2 

Coal  blossom,  Sharon ,  reported  thickness  for  coal  and  partings 3 

The  coal  has  also  been  opened  on  land  of  William  Lyons,  in  Section 
10.     The  strata  exposed  were  as  follows:  ^^       ^^ 

Coal,  good,  Anthony _. 1  6 

Clay,  plastic,  SciotoviUe _ 3 

The  Anthony  coal  is  regularly  associated  with  the  SciotoviUe  clay 
in  Clay  and  Jefferson  townships,  but  the  deposits  are  scarcely  worthy 
of  attention  except  for  stratigrpphic  reasons.  Along  the  road  near 
the  home  of  Joseph  R.  Keller,  in  Section  22,  Jefferson  Township,  the 
following  strata  were  exposed: 

Coal  blossom,  An^Aony _     ..  6 

Clay  and  clay  shales _.      9  6 

18— G.B.SO. 
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Ft.  In. 

C\&yf  ^int,  goodj  Sciot4mlle 1  3 

Sandstone,  Bhaly,  ferruginous .,  6 

The  Anthony  coal,  varying  in  thickness  from  a  thin  stain  to  about 
3  feet,  is,  with  few  exceptions,  regularly  associated  with  the  Sciotoville 
clay.  The  usual  thickness  of  the  stratum  is  from  1  to  3  inches.  -  The 
clay  was  laid  down  under  coal  forming  conditions,  which,  due  to  a 
lack  of  vegetable  life,  or  unfavorable  agencies,  preserved  only  thin 
deposits  of  carbonaceous  matter  as  coal.  The  coal  represents  the 
closing  stages  of  the  swamp  period. 

Economic  Value 

The  coal  from  the  Anthony  bed  varies  from  a  dense  bony  coal, 

which  is  high  in  ash,  to  one  which  is  very  low  in  ash  and  sulphur,  and 

which  has  a  clean  bright  fracture,  or  has  often  a  cannel  nature.     A 

small  quantity  of  coal  has  been  mined  by  drifting  from  this  bed  on  the 

Elizabeth  Hurst  property  for  domestic  use.     It  has  also  been  benched 

along  the  outcrop  in  a  few  localities.     In  the  clay  mines  near  Gephart 

this  coal  is  taken  down  from  above  the  clay,  and  is  used  locally.     In 

the  slope  mines,  where  engines  are  used  for  hoisting,  the  supply  obtained 

is  often  sufficient  to  produce  the  steam  for  the  power.     A  small  supply 

has  been  mined  from  the  R.  A.  Dever  deposit  for  local  use,  and  it  has 

also  been  worked  at  a  few  places  in  Madison  Township  near  White 

Gravel  Church.     The  following  is  an  analysis  of  the  coal  taken  from 

Steven's  cut  near  Gephart,  in  Section  36,  Harrison  Township,  by  Prof. 

Wormley:' 

Specific  gravity. 1,319 

Combined  water 4.40 

Ash 5.75 

Volatile  matter 34.20 

Fixed  carbon 55.65 

100.00 

Sulphur -.        .63 

Ash,  white. 

The  area  of  coal  on  this  horizon,  with  ample  thickness  to  justify 
mining  at  present  for  the  coal  alone,  is  very  small.  Where  mined  along 
with  the  clay,  it  has  some  value,  as  the  mining  cost  is  then  low.  Count- 
ing 60  per  cent  available,  a  10-inch  bed  will  produce  approximately 
900  tons  (2,000  Ibs.'^  coal  per  acre;  hence  where  coal  and  clay  are  mined 
rTom  the  same  entry  the  former  is  an  asset  worth  considering. 

GUINEA  FOWL  ORE 

The  Guinea  Fowl  ore  occurs  above  the  flint  clay  of  the  Sciotoville 
member,  but  in  some  localities  it  is  found  in  or  below  the  plastic  clay  that 
lies  above  the  flint.     The  interval  from  the  flint  clay  to  the  ore  varies 

»Geol.  Surv.  Ohio,  Report  for  1870,  p.  164. 
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from  a  few  inches  to  20  feet.  A  few  sections  only  showing  the  relation 
of  the  ore  to  the  coal,  atid  to  the  clay  will  be  given.  In  Section  36, 
Harrison  Township,  on  the  property  of  Jacob  Bauer,  the  following 
section  was  exposed:  ^^       j^^ 

?r-:V-rr'-y-\  Guinea  Fowl _ (  2        I 

Ore,  black  band..  J  (  _.  6 

Shale - -- - 10 

Coal,  one  block,  Anthony,  reported  thickness 1         8 

Clay,  flint,  Scioloville 2 

In  the  clay  mines  of  the  Buckeye  Fire  Brick  &  Clay  Company  at 
Scioto  Furnace,  the  relation  is  shown  in  the  section  given  below: 

Pt  In. 

Oref  Guinea  Fowl 4 

Coal,  Anthony _ i 

Clay,  flint__ 1                                                                      [    1  6 

Clay,  semi-flint >  SciotovUle |    1  6 

Clay,  "pink  eye,"  seen  J  (    3 

On  the  property  of  Henry  Moore,  in  Section  21,  Bloom  Township, 
the  section  exposed  was  as  follows: 

Ft.         In. 

Shale,  bJUick,  with  thin  coal  bands \  chiak^tmmi  /  -  -  * 

Coal,  solid  block...... ^Muw^wum I    ^  ^ 

Shale  and  covered 1 ._ 31 

Ore,  Guitiea  Fowl. _ _. ..  6 

Shale 6  6 

Coal,  Anthony _.  2 

Clay,  flint  K.^^.^ (   »        -- 

Clay,  semi-flint-..  J  [ 

In  Section  20,  Madison  Township,  on  the  land  of  R.  A.  Deveri 
the  record  shows  the  following  relations  of  the  Guinea  Fowl  ore  to  other 
members: 

Ft         In. 

Ore,  siliceous,  with  pebbles,  Guinea  Fotr^ ._  4 

Shales,  dark _ _ 6 

Coal,  good,  Anthony 3 

Clay,  siliceous,  <Scu)/ow7te _ 4 

Along  the  road  near  the  home  of  Sampson  Spriggs,  in  Section  10, 

Madison  Township,  an  ore  with  well  preserved  plant  impressions  was 

seen  on  this  horizon.     The  section  measured  follows: 

Ft.         In. 

Ore,  Guinea  FoMj/,  fossiliferous __     _.  5 

Sandstone,  ferruginous _..■_     ..  8 

Shale  and  covered 10 

Clay,  plastic,  light,  iSciotoviWc 2 

In  Section  13,  on  land  of  Oliver  Powell,  the  rocks  seen  and  reported 
are  as  given  below: 

Ft.  In. 

Ore,  Guinea  Fowl _ _ __  6 

Shale. 6  6 
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Ft         In. 

Coal,  Anthony f  thickness  reported  found  in  well _       1  6 

Shale  and  covered _ 32 

Covered _ _ 15 

Conglomerate,  S^ron 53 

North  of  Sugarcamp  Creek,  in  Section  5,  on  the  land  of  Elizabeth 
Crabtree,  the  Guinea  Fowl  ore  was  exposed  along  the  outcrop,  and 
measured  from  8  to  10  inches  in  thickness.  It  was  of  the  limonite  type 
and  quite  free  from  sand  or  pebbles.  The  interval  from  the  ore  to  the 
Sciotoville  clay  below  was  not  obtained. . 

The  ore  is  wanting  in  many  localitief»  in  Scioto  County,  but  where 
found  it  varies  in  thickness  from  a  few  inches  to  2  feet  6  inches,  and 
has  an  average  measurement  of  5  or  6  inches.  The  distinguishing 
feature  of  this  ore  is  the  presence  of  quartz  pebbles,  varying  in  size  from 
one-eighth  to  three-fourths  of  an  inch,  with  some  admixed  sand.  The 
ore  is  not  a  true  conglomerate  with  the  interstitial  space  filled  with  iron 
compounds,  but  a  blue  iron  carbonate,  when  under  cover,  with  a  varying 
amount  of  pebbles.  Usually  the  iron  carbonate  and  not  the  pebbles  make 
up  the  body  of  the  ore.  In  some  places  it  is  practically  free  from  pebbles. 

The  origin  of  the  deposit  is  uncertain,  as  it  presents  features  seldom 
observed  in  ore  beds.  The  blue  carbonate  indicates  quiet  water  de- 
position under  swamp  conditions,  while  the  large  pebbles  point  usually 
to  the  action  of  quite  strong  currents.  The  quartz  pebbles  were  evi- 
dently brought  in  during  the  deposition  of  the  ore.  From  the  character 
of  the  pebbles  they  appear  to  have  been  derived  from  the  Sharon  con- 
glomerate, which  in  places  existed  as  islands  during  the  swamp  period 
when  the  ore  beds  were  laid  down,  and  not  from  distant  sources,  as  the 
thin  ore  sheet  would  have  been  carried  away  by  currents  powerful  enough 
to  have  transported  the  pebbles.  Further,  if  the  pebbles  were  deposited 
by  strong  currents  the  deposit  would  have  been  thicker  and  more  ir- 
regular, and  would  not  have  been  laid  down  in  the  thin,  even  beel  found 
continuous  for  miles.  Under  these  conditions  too,  the  deposit  would 
have  been  a  conglomerate  bed  with  later  deposition  from  solution 
of  the  iron,  which  would  fill  only  the  interstitial  spaces. 

The  lime  content  is  high,  while  the  phosphoric  acid  present  far 
exceeds  that  usually  found  in  coal  measure  ores.  The  lime  was  pro- 
bably derived  from  two  sources;  part  carried  in  as  soluble  carbonate 
by  the  small  streams  from  the  leaching  of  the  siliceous  rocks  of  the  adjac- 
ent land  areas,  and  part  from  the  weathering  and  disintegration  of 
Maxville  limestone  that  in  places  existed  as  elevated  beds,  an  example 
of  which  is  seen  in  the  remnart  of  this  member  found  at  the  head  of 
Holland  Fork,  Jackson  County,  far  above  the  position  of  the  Guinea  Fowl 
ore.  The  phosphoric  acid  may  have  been  derived  from  phosphatic  shells 
or  from  the  leaching  and  concentration  of  other  rocks.  The  problem  then 
is  really  one  of  precipitation  as  well  as  sedimentation.  Some  of  the  ma- 
terial may  have  passed  through  several  cycles  before  final  deposition. 
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The  conditions  most  favorable  for  the  deposition  of  bog  ores  are 
shallow  quiet  waters,  and  the  presence  of  carbon  dioxide,  which  con- 
ditions are  best  represented  in  shallow  swamps  or  in  the  shallow  shore 
waters  of  deeper  basins.  Calcium  carbonate  is  also  precipitated  under 
somewhat  similar  conditions,  and  by  the  aid  of  algae  which  flourish 
best  in  the  shallow  waters.  Calcium  phosphate  somewhat  soluble  in 
carbonic  acid  waters  is  also  thrown  down  when  considerable  calcium 
carbonate  is  present.  Therefore,  the  most  likely  types  to  form  imder 
swamp  conditions  from  soluble  iron,  lime,  and  phosphorous  compounds 
would  be  ferrous  carbonate,  calcium  carbonate,  calcium  phosphate, 
and,  if  ferric  hydrates  are  present,  complex  minerals  of  ferric  phosphate 
with  ferric  hydrate.  The  evidence  thus  points  to  shallow  water  for- 
mation. The  rigidity  of  the  mass  would  depend  on  the  cementing 
power  of  the  minerals  themselves,  which  is  considerable,  and  on  the 
binding  from  algae,  rushes,  etc.  It  thus  appears  that  the  pebbles  from 
the  Sharon  conglomerate  were  irregularly  distributed  through  this 
mass  by  local  currents  and  by  wave  action  during  the  entire  period  of 
formation. 

Economic  Value 

The  Guinea  Fowl  ore  is  generally  very  siliceous,  owing  to  the 
admixed  quartz  pebbles  and  sand.  Small  deposits  are  found  in  Harrison, 
western  Bloom,  and  eastern  Madison  to'WTiships.  It  was  worked 
but  little  by  the  charcoal  furnaces,  and  at  present  is  far  below  the 
standard  demanded  by  the  modem  furnaces.  An  analysis  of  this  ore 
from  a  layer  seen  in  the  bed  of  the  stream  near  Gephart's  Station  is  as 
follows:^ 

Specific  gravity _ L      3.321 

Siliceous  matter 14.60 

Sesquioxide  of  iron 10.50 

Carbonate  of  protoxide  of  iron 42.58 

Alumina 1.50 

Manganese trace 

Calcium  phosphate. 13.40 

Calcium  carbonate _ _ _  10.04 

Magnesium  carbonate 2.73 

Water  and  loss 4.65         \ 

Total 100.00 

Phosphoric  acid 6.14 

Metallic  iron 26.69 

The  partial  analysis  of  a  sample  from  the  William  Tripp  property, 
in  Section  4,  Bloom  Township,  where  the  ore  is  18  inches  in  thickness, 
is  as  follows: 

In  upper  6  inches  (iron,  Fe....... 25.40  per  cent 

(siliceous  residue 51.30  per  cent 

In  lower  12  inches,  iron,  Fe 18.20  per  cent 

»Geol.  Surv.  Ohio,  Report  for  1870,  p.  165. 
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The  ore  ha^  more  value  for  the  phosphoric  acid  content  than  for 
the  iron.     It  has  no  economic  importance  at  present. 

The  interval  from  the  Guinea  Fowl  ore  to  the  Quakertown  coal  is 
made  up  mainly  of  shales  and  sandstones  interstratified,  in  which 
are  found  thin  irregular  deposits  of  clays,  coals,  and  iron  ores,  none 
of  which  are  important.  One  layer  of  the  sandstone,  known  locally 
as  the  Hearth  Stone  rock,  was  used  for  lining  Scioto  Furnace  while  in 
blast.  Some  irregular  deposits  of  carbonate  ores  and  a  layer  of  black 
band  ore,  which  occurs  from  about  10  to  15  feet  below  the  Quakertown 
coal,  were  worked.  The  clays  are  usually  siliceous  and  the  deposits 
thin,  while  the  copIs  are  only  a  few  inches  in  thickness. 

« 

QUAKERTOWN,  JACKSON  HILL,  WELLSTON,  OR  NO.  2   COAL. 

Although  the  fields  of  Quakertown  coal  in  Jackson  County  are  of 
great  economic  worth,  the  deposits  of  this  member  in  Scioto  County 
have  but  little  significance,  except  for  their  stratigraphic  features.  The 
horizon  of  the  bed  is  found  in  every  township  east  of  the  Scioto  River, 
but  it  is  marked  by  coal  of  sufficient  thickness  for  utilization  at  only  a 
few  places.  In  parts  of  this  area  no  trace  of  the  coal,  or  even  of  its 
clay,  are  found,  as  the  interval  is  taken  by  sandstones  and  shales. 

Stratigraphy  and  Extent 

The  QuakertoA^Ti  coal  lies  about  35  feet  above  the  Sciotoville  clay 
and  about  35  feet  below  the  Bear  Run  coal.  These  intervals,  however, 
vary  considerably  from  place  to  place,  and  these  three  members  are 
seldom  well  represented  in  the  same  section.  The  Quakertown  coal  is 
poorly  developed  in  that  part  of  Scioto  County  lying  between  the  pre- 
glacial  California  Valley  and  the  Scioto  River.  In  a  few  localities, 
however,  in  western  Harrison  Township,  the  horizon  of  this  member 
is  marked  by  a  thin  bed  of  good  coal.  The  deposits  are  quite  local  in 
extent  as  the  coal  lies  closely  below  a  massive  sandstone,  which  re- 
places it  in  the  greater  part  of  the  area.  In  Green  Township  a  thin 
shaly  bed  of  coal,  which  is  found  from  20  to  30  feet  above  the  Scioto- 
ville clay,  appears  to  mark  the  horizon.  The  relation  of  this  coal  bed 
to  the  clay  is  shown  in  the  following  record  measured  on  the  lands  of 
H.  C.  Feurt  and  A.  J.  Hyland,  which  are  located  south  of  Franklin 
Furnace:  ^,       ,„ 

Coal,  Quakertown 4 

Clay._ 2 

Shale.. _. 13 

Ore y  Guinea  Fowl --  4 

Shale,  blue - ,--       5 

Coul  hXossoim,  Anlhony _ — 2 

Clay,  *SWo/oi^i7/e - 4        10 

This  thin  bed  of  Quakertown  coal,  lying  about  midway  between 
the  horizors  of  the  Sciotoville  clay  and  Bear  Run  coal,  was  noted  also 
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north  of  Franklin  Furnace  along  the  river  hills,  and  west  of  the  village 
of  Powellsville  along  the  valley  of  Pine  Creek.  However,  no  coal  of 
value  was  found  on  the  horizon.  This  stratum  appears  also  in  Porter 
Township,  but  in  the  same  thin  and  shaly  condition,  while  in  Section  6, 
Vernon  Township,  6  inches  of  Quakertown  coal  was  exposed  at  a  few 
places.  The  interval  to  the  underlying  Sciotoville  clay  in  this  locality, 
as  nearly  as  could  be  determined,  varies  from  25  to  36  feet. 

in  the  western  part  of  Bloom  TowTiship  local  thickenings  of  the 
Quakertown  coal  occur,  and  the  deposits  have  been  mined  in  a  small 
way  for  local  consumption.  In  this  township  the  coal  is  best  developed 
in  the  vicinity  of  Scioto  Furnace  and  along  the  headwaters  of  Bear  Run. 
On  the  land  of  Henry  Moore,  in  Section  21,  the  Quakertown  coal  and 
Sciotoville  clay  have  both  been  mined.  A  section  showing"  the  following 
relations  was  obtained  at  this  place: 

Ft.  In. 

Shale r.       2 

Shale,  black  with  thin  coal  bands,...  1  Q^,rloum (-  ^ 

Coal,  solid  block J  [1  5 

Shale  and  covered 31 

Orej  Guinea  Fowl 6 

Shale _ -_ 6  6 

Coal,  Anthony... 1 _ 2 

Clay,  flint     .....1    sdoloville 3         - 

Clay,  8emi-flint__-  J 

In  the  same  section  east  of  the  above,  the  Quakertown  coal  has 
been  opened  and  worked  by  farmers  at  several  places.'  No  sections 
were  taken,  but  the  structure  is  reported  practically  the  same  as  noted 
on  the  Moore  land.  It  has  been  opened  also  south  of  Scioto  Furnace, 
in  scctiors  28  and  29,  but  is  reported  thin.  In  the  southwest  corner 
of  Section  7,  on  the  property  of  William  Tripp,  the  coal  was  again  ob- 
served.    The  section  follows: 

Ft.  In. 

Coal,  Quakertownf  reported  thickness 1          4 

Shales  and  covered 35 

Clay,  flint,  Sciotoville _• _ 3 

Sandstones,  shales  and  covered _ 32 

Coal,  Sharon f  reported  thickness 1          8 

Conglomerate,  Sharon _.  4 

On  Bear  Run,  one-half  mile  east  of  the  Baptist  Church,  in  Section 

• 

4,  Bloom  Township,  on  the  William  Tripp  property  (William  Kinker 
tract),  the  Bear  Run,  Quakertown,  and  Anthony  coals  and  the  Sciotoville 
clay  were  found  in  the  same  hill.  The  following  measurements  were 
obtained : 

Ft.  In. 

Coal  blossom.  Bear  Run 6 

Clay  shales,  dark 3  6 

Shales,  gray,  and  parts  covered ^ 28 

Sandstones,  ^aggy  and  medium  bedded 13 
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Ft  In. 

Coal  outcropi  Quo^ertoim,  seen  to  the  south 1  8 

Shales  and  covered..., 33 

Sandstones 7 

CoeAf  Anthony... 2 

Clay f  ^nt,  d&rkf  SciotoviUe _ 6 

On  this  tract  several  small  entries  have  been  driven  in  the  Quaker- 
town  bad  in  order  to  supply  local  needs.  In  Madison  Township  the 
Quakertown  coal  is  thin  or  wanting,  as  the  interval  in  a  part  of  the 
region  is  made  up  of  heavy  sandstones. 

Economic  Value 

The  maximum  thickness  of  the  Quakertown  bed  found  in  Scioto 
County  is  22  inches.  The  quality  of  the  coal  is  verj*^  good.  It  is  hard, 
bright,  and  bums  with  a  free  flame.  The  sulphur  and  ash  contents 
are  low.  Where  exposed,  the  floor  of  the  coal  is  either  a  sandstone 
or  a  hard  sandy  clay,  while  the  roof  is  a  shale,  except  in  a  few  places 
where  the  overlying  sandstone  has  replaced  this  bed.  This  coal  de- 
posit, where  exposed,  is  too  thin  to  be  mined  at  present,  except  for  a 
small  local  domestic  supply.  The  few  drill  records  obtained  in  the 
territory  east  of  the  outcrop  of  the  member  fail  to  give  any  considerable 
thickness  of  coal  on  this  horizon.  As  the  associated  materials  have  no 
value,  and  as  the  bed,  where  found,  is  thin  and  local,  the  Quakertown 
coal  has  no  practical  value  in  Scioto  County. 

BEAR  RUN  COAL 

The  Bear  Run  coal  is  found  from  62  to  86  feet  above  the  Scioto- 
ville  clay,  or  from  20  to  40  feet  above  the  Quakertown  coal.  The 
average  interval  from  the  Bear  Run  coal  to  the  Scioto ville  clay  is  71 
feet,  to  the  Quakerto\\Ti  coal  35  feet,  and  to  the  Lower  Mercer  coal 
120  feet.  In  Scioto  County  this  coal  is  much  better  developed  than 
the  underlying  Quakertown,  Anthony,  or  Sharon.  The  fossil  horizon 
found  associated  with  this  member  on  Bear  Run  in  Scioto  County, 
on  Holland  Fork  in  southern  Jackson,  and  near  Petrea,  northeast 
of  the  city  of  Jackson,  is  of  some  assistance  in  determining  the  position 
of  the  lower  coal  members.  The  Bear  Run  coal,  although  usually  thin, 
or  represented  by  carbonaceous  shales,  in  local  areas,  has  sufficient 
thickness  for  mining,  and  the  coal  is  of  good  quality.  The  best  de- 
posits are  found  in  Bloom  Township,  although  the  member  is  repre- 
sented in  Green,  Porter,  Vernon,  Harrison,  and  Madison. 

Green  Township. — The  Bear  Run  coal  in  Green  Township  is  moder- 
ately persistent,  but  only  in  local  areas  has  it  sufficient  thickness  to 
attract  mining,  even  for  domestic  consumption.  The  coal  is  usually 
somewhat  bony  and  often  of  a  cannel  nature.  In  order  to  show  its 
stratigraphic  position  and  its  general  structure,  a  few  sections  will  be 
given  along  its  extersion  from  the  Ohio  River  northward  into  Porter 
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Township.  The  interval  separating  the  Bear  Run  coal  from  the  Lower 
Mercer  was  obtained  on  the  property  of  C.  A.  Goddard  at  Junior  Furnace. 
The  measurements  follow: 

Ft.         In. 

QoeXf  Lower  Mercer 1  2 

Clay  and  covered 10 

Sandstone 1 

Shale 69 

Sandstone,  blocky,  ferruginouB 4 

Shale 14         8 

CJoal  blossom - _ _- --  6 

Clay  and  shale 2         6 

Sandstone 6        .. 

Shale - -. 2 

Coal,  Bear  Run 10 

The  Bear  Run  coal  is  unsteady  and  thin  as  it  extends  northward 
across  the  township  from  this  place.  It  seldom  thickens  to  over  1 
foot,  and  is  usually  marked  only  by  a  few  inches  of  coal  or  bony  shales. 
In  the  hollow  south  of  Pine  Creek,  and  west  of  the  Dark  Lick  School, 
the  following  record  was  obtained  along  the  road  that  leads  to  the 
ridge  south : 

Ft         In. 

Coal,  bony,  Loirer  Afcrcer 1 

Shales  and  covered 33 

Limestone,  bastard .-_ _ 1 

Shales  and  covered 30 

Coal  blossom,  with  bony  shales,  FoTuitMen 1 

Shales  and  covered __ 45 

Coal,  Bear  i^tin _ __          9 

This  record  was  duplicated  in  the  main  at  other  places  along  Pine 
Creek,  but  as  the  coal  was  not  found  in  good  development  other  records 
will  not  be  given.  The  interval  between  the  Bear  Run  and  Vandusen 
coals  in  the  above  record  is  somewhat  greater  than  that  usually  found, 
as  it  is  generally  about  30  feet. 

Porter  Township. — The  Bear  Run  coal  has  been  mined  in  a  small 
way  by  stripping,  and  from  short  entries  at  a  few  places  in  elistem 
Porter  Township.  The  coal  areas  are  small  in  extent,  and  the  bed 
is  uncertain  in  thickness  and  character.  Sections  taken  in  this  township 
will  be  given  in  order  to  extend  the  bed  northward  into  more  productive 
fields.  A  composite  record  taken  in  sections  21  and  22,  Porter  Township, 
and  in  Section  30,  Vernon,  is  given  below: 

Ft.         In. 

Coal,  Lower  Mercer 1  6 

day 2 

Shale,  sandstone,  and  covered _ 95 

QodA  hXo^Qimy  Vandusen 1 

Clay  shale _ _ 1 

Sandstone,  shaly,  parts  covered 13 

Shale 6 
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Ft         In. 

Coal  bloasom,  Sear /2un _ - 1 

Sandstone,  massive 25 

Shale  and  covered 30 

Sandstone,  blocky .*_ 5 

Covered _ 22 

Sandstone,  blocky _ 4 

Shale - 7 

CoslI,  Anthony : 1         10 

Clay,  shale,  and  covered _ 20 

Sandstone,  massive,  iSt^ron. 25 

« 

The  Bear  Run  coal  has  been  mined  by  stripping  at  places  along 
the  Lick  Run  Valley,  where  it  is  about  1  foot  in  thickness.  On  the 
land  of  Mack  Gifford,  in  Section  12,  the  bed  is  8  inches  in  thickness, 
and  lies  about  130  feet  below  the  Lower  Mercer  coal. 

Vernon  Township. — The  Bear  Run  coal  appears  in  the  western 
part  of  Vernon  Township,  and  at  a  few  places  it  has  been  mined  by 
stripping  and  by  drifting.  Although  the  bed  is  generally  thin  the 
coal  is  of  good  quality.  In  Section  6  the  Bear  Run  coal  has  been  worked 
for  domestic  fuel  on  the  farms  of  Sarah  J.  Leesburg,  Perry  Jones,  and 
Edward  Turner.  The  measurements  obtained  on  the  Leesburg  property 
are  given  below: 

Ft.  In. 

Shale -- _ 1 

Co&\t  Bear  Run _ 1  2 

Clay _ ._. 1 

This  bed  has  also  been  mined  by  stripping  on  Lick  Run,  where  it  is 
reported  to  be  about  1  foot  in  thickness.  On  the  Frank  Nagel  property, 
in  Section  19,  the  sandstones  associated  with  the  coal  contain  well 
preserved  remains  of  coal  formation  plants.  The  Bear  Run  coal  appears 
above  drainage  along  Turkey  Foot  Run,  in  Section  29,  where  the  follow- 
ing record  was  obtained  on  the  land  of  David  Lemon : 

Ft.         In. 

Coal,  FaTuiw^en,  reported  thickness __    __       1         10 

Clay 3 

Sandstone,  shaly ^ ' 6 

Sandstone _ 11 

Coal,  Bear  RuUf  cannel  nature _ 1         10 

Bloom  Township. — Although  the  Bear  Run  coal  is  very  unsteady  in 
most  of  Bloom  Township,  in  the  northern  part  of  the  area  it  thickens 
sufficiently  to  be  of  some  value  for  supplying  local  needs.  It  has  its 
best  development  on  Bear  Rud,  in  the  northern  part  of  the  township, 
and  in  its  extension  northward  into  the  Dever  Valley,  in  southern 
Jackson  County.  In  the  area  under  consideration  the  best  coal  localities 
will  be  considered.  In  Section  20,  just  north  of  the  clay  mill  of  the 
Harbison- Walker  Refractories  Company,  the  Bear  Run  coal  was  for- 
merly mined  for  use  at  Scioto  Furnace.     The  thickness  of  the  deposit 
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reported  by  OUie  Downing  is  from  1  foot  3  inches  to  4  feet.  The  section 

is  as  follows:  Ft.      in. 

Ck>al,  Beor /2un,  reported  thickness 3 

Covered--  — _ 3        p- 

Sandstone,  massive 7 

Covered,  probably  sandstone 8 

Sandstone 13 

Shales  and  covered _ 31 

Co&l,  Anthony --  2 

Clay,  flint  and  semi-flint,  iSciotonZ^e 5      . -_ 

Covered 2 

Sandstone,  iSAoron _ 16 

In  Section  16  a  composite  measurement  from  a  drill  record  made 
near  the  Baltimore  &  Ohio  Southwestern  Railroad,  and  from  a  carefully 
measured  section  north  of  this  on  the  William  Tripp  property  (Marsh 

r 

tract),  is  as  follows:  Ft.      in. 

Ot^,  Lower  Mercer  or  LitUe  Red  Block _.  4 

Shales  and  covered 44 

Ore,  Bo^(79,  reported  thickness _ 1 

Shales  and  covered 36- 

Limestone,  bajstard,  nodular,  with  calcite _ 1 

Shales .---. 10 

Coal,  Faricfuden,  reported  thickness 2  3 

Shales _ 8 

Sandstone _ 11 

Shales > _ 3 

Sandstone _ _  5 

Covered _ _ 27 

Coal,  i^eor  i?un,  reported  thickness 1  5 

Sandstone 6 

Shales  and  covered _ 10 

Top  of  drill  hole. 

Surface _ _-^ 5 

Sandyslate _ _._ _ 5  6 

Black  slate-.)  ^j^^^^       _ f-  6 

Coal J  I--  6 

Clay  mixture 8 

Black  slate _ 1 

Slaty  sandstone _ 5  6 

Sandyslate _ _ _  3 

Slate 26 

Bone  coal,  An^ny.- . . ..  4 

Clay,  flint  and  semi-flint,  part  sandy,  SdoUwiUe.  _ 9  8 

The  material  designated  slate  in  the  above  drill  record  is  shale. 
In  the  vicinity  of  the  above  sections  the  Bear  Run  coal,  except  in  local 
pockets,  is  replaced  by  the  underlying  sandstone,  or  it  is  thin  and  shaly. 
The  record  obtained  in  Section  4,  on  the  property  of  William  Tripp, 
(Kinker  tract),  shows  the  Bear  Run  coal,  and  is  given  below: 

Ft.         In. 

Coal,  somewhat  bony,  cannel  at  times-. 1   n       «  L.         10 

Coal,  good J  ""  \  1  6 
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Ft.  In. 

Clay 1 

Covered __ 8 

Sandstones,  thin  to  medium  bedded .    14 

Covered-. _ _ _     35 

Shale - 3 

Coal  hloesonif  Anthony .». 1 

Clay,  dark,  shaly--  [9 

Ore. >  SciotoviUe I..  3 

Clay,  flint,  siliceous  J  [  2         .  _ 

This  coal  is  quite  persisti^nt  on  Bear  Run,  and  has  been  opened 
in  a  number  of  places.  In  some  mines  it  is  reported  to  have  a  maximum 
thickness  of  3  or  even  4  feet.  In  Section  3,  on  the  H.  H.  Stevenson 
property,  the  coal  has  been  mined  for  years  for  local  use.  The  shale 
above  the  bed  contains  many  fossils  of  Lingula  tighti,  which  are  also 
found  on  this  horizon  in  many  places  in  Jackson  County.  A  section 
of  the  rocks  at  this  place  follows : 

rt.  In. 

Sandstone,  massive. _ 6 

Shale^  blue,  tough,  lower  part  fossiliferous __ 7 

Coal,  Bear /2un,  upper  part  somewhat  bony.. _ 2  4 

Also  in  Section  3,  east  of  the  above,  and  just  south  of  the  old  Jackson 
Furnace  stack,  this  bed  was  seen  giving  place  to  sandstone.  The  section 
showing  the  relation  of  the  sandstone  and  coal  is  given  below: 

Ft.         In. 

Sandstone,  massive 50 

Coal,  thickness  irregular ]  [__  2 

Sandstone,  thickness  irregular. .  \  Beat  Run ■j.-  2 

Coal,  thickness  irregular J  (..7 

Sandstone,  with  finger  coal 4 

On  Tattle  Creek,  in  Section  2,  where  it  goes  under  cover,  the  Bear 
Run  coal  is  only  a  few  inches  thick.  What  appears  to  be  the  same  bed 
was  reached  by  a  shaft  near  Bloom  Station  in  Section  24.  The  shaft 
record  is  not  available,  but  William  Downing  reports  that  the  bed,  where 
reached,  has  good  thickness,  but  that  the  coal  is  rotten  and  broken. 

Economic  Value 

Of  the  now  krown.  areas  of  Bear  Run  coal  in  Scioto  County,  the 
only  one  of  much  promise  is  that  on  Bear  Run  in  Bloom  Township. 
Although  the  area  here  is  small,  not  to  exceed  2  square  miles,  the  bed 
has  ample  thickness  for  mining.  The  material  above  the  coal  is  usually 
a  tough  blue  shale,  which  forms  an  excellent  roof  for  mines.  The  clay, 
which  lies  under  the  coal,  is  ferruginous  and  siliceous,  and  has  little 
ceramic  value.  The  proximity  of  this  small  coal  field  to  that  of  the 
SciotoviUe  clays  on  Bear  Run  and  near  Pinkerman  should  be  an  asset 
for  any  brick  plants  that  may  locate  in  the  region.  A  500  acre  tract 
on  which  the  coal  is  2  feet  thick,  counting  60  per  cent  available  in  mining' 
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will  produce  1,062,000  tons  (2,000  lbs.).    For  a  plant  using  5^0  tons 
per  day  for  300  days  in  a  year  this  would  run  for  over  70  years. 

The  coal  in  the  upper  part  of  the  bed  is  somewhat  bony,  or  it  is  of 
a  cannel  natiu-e,  but  that  in  the  lower  part  is  a  dense,  bright  coal  of 
good  quality.  The  coal  in  the  deposit,  as  a  whole,  has  a  medium  ash 
and  a  low  sulphur  content.  It  is  an  oily,  free-burning  coal,  and  the 
ash  clinkers  but  little.  Analysis  of  Bear  Run  coal,  made  for  William 
Tripp,  by  the  Star  Furnace  Co.,  Jackson,  Ohio: 

Moisture 7.67  percent. 

Volatile  matter 38.58       " 

Fixed  carbon 46.85       " 

.Ash 6.90      " 

Sulphur -.       .68       " 

LINCOLN  ORE 

The  Lincoln  ore,  which  lies  above  the  Bear  Run  coal,  consists  of 
irregular  layers  of  limonitic  kidney  and  carbonaceous  shaly  ores,  occurring 
at  different  levels  in  the  shales.  The  ore  was  worked,  to  a  small  extent, 
near  Scioto  Furnace  for  making  charcoal  iron,  but  as  it  is  lean  and  un- 
certain the  bed  is  not  important  at  present.  The  Lincoln  ore  is  found 
on  the  same  general  horizon  as  the  Jackson  Sand  Block  ore  of  Jackson 
County,  but  as  both  are  erratically  bedded  and  local  in  extent  no  definite 
correlation  between  the  two  deposits  was  established,  further  than  that 
both  occur  in  the  interval  between  the  Bear  Run  and  Vandusen  coals. 

VANDUSEN  COAL 

The  Vandusen  coal  lies  about  midway  between  the  Bear  Run  and 
Lower  Mercer  coals.  The  interval  from  the  Vandusen  coal  to  the 
underlying  Bear  Run  coal  varies  from  20  to  as  much  as  60  feet,  but  it 
is  usually  about  30  feet.  Further,  the  position  of  the  bed  is  about 
90  feet  below  the  Lower  Mercer  or  Little  Red  Block  ore,  or  nearly 
40  feet  below  the  Lower  Mercer  coal.  These  beds,  however,  are  erratic- 
ally spaced,  especially  when  the  intervals  contain  massive  sandstones. 
The  member  is  present  in  Green,  Vernon,  Porter,  and  Bloom  townships. 
The  bed  is  generally  quite  thin,  or  it  may  be  wanting;  however,  in 
small  areas,  it  expands  to  such  proportions  that  it  has  been  mined  to 
a  limited  extent  for  domestic  needs.  On  account  of  its  stratigraphic 
interest,  and  of  its  local  worth,  the  member  will  be  traced  hurriedly, 
and  the  quality  of  the  fuel  discussed  briefly. 

Green  Township. — In  the  main  the  Vandusen  coal  is  poorly  repre- 
sented in  Green  Township.  However,  in  the  northern  part,  the  bed 
in  restricted  areas  expands  so  that  it  has  been  mined  even  by  drifting. 
On  the  main  ridge  east  of  Fattens  Run  this  coal  was  mined  on  the  prop- 
erty of  H.  Miller,  where  the  following  measurements  were  obtained : 

Ft.         In. 

Ore  J  Upper  Mercer _ ..  4 

Covered,  aneroid  measurement- - 150 
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Ft.         In. 

Coal,  Fandti^ert,  reported  thickness 1          8 

Shale,  sandstone,  and  covered. 103 

Sandstone _._ 7 

Disconformity. 

Clay,  flint,  <Scio(ow7fe..- 2 

The  member  extends  along  the  main  ridge  north  of  this,  and  has 
been  worked  also  by  drifting  on  the  farm  of  E.  H.  Feurt,  where  it  is 
reported  to  be  from  1  foot  6  inches  to  2  feet  2  inches  in  thickness.  E^t 
and  also  south  of  the  village  of  Powellsville  a  small  quantity  of  fuel  is 
obtained  from  this  member.  Measurements  taken  on  the  William 
Cook  land  are  recorded  below: 

Pt.         In. 

Ore,  nodular,  siliceous ..          6 

Shale,  with  layers  of  nodular  ores.- 23          6 

Sandstone 1 

Shale - - 2 

Coal,  FanJu«en,  reported  thickness ^  1          8 

Clay - 2 

North  of  Powellsville  this  coal  has  also  contributed  a  small  quantity 
of  fuel  for  domestic  purposes,  and  on  the  farm  of  Joseph  Riepenhoff 
the  coal  is  reported  to  be  1  foot  8  inches  in  thickness. 

Porter  Township. — From  Green  Township  the  Vandusen  coal  ex- 
tends northward  into  Porter,  but  here  it  is  usually  thin,  seldom  exceeding 
1  foot  in  thickness.  It  has  not  been  mined  to  any  considerable  extent 
even  by  stripping. 

Vernon  Township. — The  Vandusen  coal  is  somewhat  better  de- 
veloped in  Vernon  Township,  and  in  some  districts  it  has  been  miiied 
by  drifting  in  a  desultory  way.  The  productive  areas,  however,  are 
small,  but  as  the  fuel  is  of  good  quality,  and  other  beds  poorly  repre- 
sented, it  is  worthy  of  consideration.  On  the  farm  of  John  Sweinberger, 
in  Section  17,  the  bed  has  the  following  structure: 

yt         In. 

Sandstone 5 

Coal,  VandiLsen 2 

Clay,  siliceous. _ 2 

A  section  measured  along  the  road  on  the  east  side  of  the  Cadet 
Hill,  in  Section  22,  shows  the  position  of  the  Vandusen  coal  with  respect 
to  that  of  other  members.  Owing  to  the  influence  of  thick  sandstones 
a  few  of  the  beds  are  somewhat  out  of  their  normal  positions.  The 
record  follows: 

Ft         In. 

Coal.-]  [  1  1 

Tionesta - -.. i    1  6 


Clay.. 
Coal._, 

Covered.  _ - — 5 

Sandstone. — 2 

Shale,  dark _ 2 


6 
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Ft.         In. 

Sandstone - 5 

Shale  and  covered 16 

Sandstone - _ 1 

Coal... - 4 

Covered 6         8 

Sandstone - — ,     11 

Covered,  C/pper  3f«rccr  ore  near  top  of  interval 26 

Coal  blossom,  t/pper  3fcrccr 1 

Covered - 11 

Sandstone  and  covered 10 

Clay  shale _ _ 3 

Shale 7 

Sandstone,  shaly , 1        10 

Ore,  Lower  Mercer ,  2 

Shale  and  covered _ » .-.     13 

Sandstone,  shaly,  parts  covered 28 

Coal  blossom,  Lotiw  Af€rccr ,     _.  6 

Clay - 6 

Covered .-. 16 

Sandstone _ 3 

Shale 2 

Coal,  Vanduaen _ _ 1  6 

Clay _ - 5 

Sandstone  and  covered _. 20 

Coal,  cannel,  Bear  Rim,  lenses  in  sandstone 6 

Just  east  of  this  in  the  same  section  the  Vandusen  coal  has  beei 
mined  by  drifting  and  by  stripping  on  the  farm  of  Elias  Weaver,  where 
it  is  reported  to  be  about  1  foot  6  inches  in  thickness.  Along  Turkey 
Foot  Run  this  coal  outcrops  at  many  places  and  has  been  worked  foi 
local  use.  It  is  usually  about  1  foot  6  inches  thick;  however,  in  restricted 
areaSi  it  expands  to  about  2  feet.  The  following  measurement  was 
made  on  the  farm  of  C.  O.  Turner,  in  the  northeastern  part  of  Section  9: 

Ft.         In. 

Shale,  black 2 

Coal,  cannel,  Vandueen 1  6 

Shale,  black,  carbonaceous _ _.       1  6 

House  coal  is  also  obtained  on  the  property  of  S.  R.  Jones.  On 
the  land  of  David  Lemon,  in  Section  8,  a  local  thickening  of  the  Van- 
dusen coal  also  occurs.  The  bed  contributed  fuel  for  several  years, 
and  from  reports  the  area  is  not  yet  exhausted.  Both  the  Vandusen 
and  Bear  Run  coals  are  present  near  his  residence,  where  the  record 
given  below  was  obtained : 

^  Ft.  In. 

Coal,  Vandusen _ _.  1         10 

Clay-- .-- - - 3 

Sandstone,  shaly 6 

Sandstone _ 11 

Coal,  Bcor  iJtm,  somewhat  bony 1        10 

The  Vandusen  coal,  about  1  foot  in  thickness,  was  exposed  along 
a  small  stream  on  the  farm  of  John  Summers,  in  Section  5. 
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Bloom  Township. — ^The  Vandusen  coal  has  much  the  same  character 
and  structure  in  Bloom  Township  as  it  has  in  Vernon.  At  some  places 
it  thickens  so  that  it  has  been  mined  by  drifting  for  domestic  fuel.  The 
best  exposures  observed  will  be  recorded,  and  its  stratigraphy  considered 
in  a  general  way.  On  the  property  of  H.  0.  Stiles,  in  Section  22,  the 
record  measured  is  as  follows:  ^ 

Ft.         In. 

Ore,  Little  Red  Block  OT  Lower  Mercer ._  4 

Shale,  sandstone,  and  covered 54 

CobI,  Lotver  Mercer 1  6 

Shale  and  covered _ 18 

Coal  blossom _ _ _.  6 

Shale , 5 

Shale  and  covered 8 

Coal,  FaruitMtfn,  reported  thickness. 1  3 

In  Section  16,  a  measurement,  taken  on  the  property  of  William 
Tripp  (Marsh  tract),  shows  this  coal  and  its  relation  to  other  members. 
The  section  is  given  below:  ^^       ^^ 

Orey  Lower  Mercer  or  LUtle  Red  Block , 4 

Shales  and  covered _ 44 

Ore,  ^o^9«,  reported  thickness 1 

Shales  and  covered __ _ 36 

Bluish  limestone,  nodular,  with  calcite. 1   ' 

Shales .-A 10 

Coal,  ForuitMen,  reported  thickness _.  2  3 

Shales - 8 

Sandstone 11 

Shales _ _.. _ 3 

Sandstone.- - 5 

Covered _ _ 27 

Coal,  Bear  Rurif  reported  thickness 1  5 

A  section  taken  in  a  mine  on  the  same  property  (Haines  tract) 
shows* the  structure  of  the  bed  to  be  as  follows: 

Ft.         In. 

OtGj  Lower  Mercer  or  Little  Red  Block -  4 

Shale,  sandstone,  and  covered.  _ 90 

Shale.- :... 4 


Coal,  bony,  fissile. .. 
Coal,  good,  bright. . 
Coal,  bony 


2i 
►    Vandusen ^1  8} 

2 


A  few  openings  have  been  made  to  the  west  of  the  above  mine, 
but  no  measurements  of  the  bed  were  taken.  This  coal  was  also  mined 
south  of  South  Webster,  on  the  land  of  the  Webster  Brick  Co.  The 
following  record  showing  the  interval  to  the  Little  Red  Block  ore  was 
taken  near  the  plant : 

Ft.         In 

Ore f  Little  Red  Block  or  Lower  Mercer _  4 

Covered -.      8  8 

Shale--^ _ - - 7 

Sandstone,  blocky,  shaly _. - - 1 
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Ft.  In. 

Shale,  sandy « 4 

Shaly  sandstone __ 4 

Coal - 3 

Shale,  blue,  sandy — 2  3 

Sandstone,  irony _ _ _. *     ..  7 

Sandstone ._  3 

Shale,  gray.- 2  5 

Shale,  blue _ — 1 

Bone  shale,  dark .-  4 

Shale,  blue,  tough 1  7 

Bone  shale,  dark _ _--     -.  7^ 

Clay,  sandy _,      1 

Shale,  blue ._ 6  8 


Coal 1 


1 

7 
4 


Clay,  shaly,  blue,  sandy,  plant  marked,  f  Bogga  ore  horizon ' 

Coal,  bony J 

Clay,  dark,  sandy 1 

Clay,  light,  sandy _ _ -  2 

Shale 35 

Coal,  Vandtisen ._ _ ^-        10 

At  this  place  the  thickness  of  the  bed  is  reported  to  vary  from  10 
inches  to  1  foot  6  inches.  It  is  also  exposed  in  a  number  of  places  near 
Bloom  Junction,  where  the  thickness  of  the  member  is  only  a  few  inches. 

Economic  Value 

Although  the  economic  value  of  the  Vandusen  coal  in  Scioto  County 
is  small,  yet  it  is  worthy  of  consideration,  for  the  member  affords  a  small 
quantity  of  fuel  for  local  consumption  in  regions  where  thicker  coals  are 
seldom  present.  Owing  to  the  patchy  nature  of  the  bed  it  is  difficult 
to  give  an  estimate  of  the  total  area  in  which  the  coal  has  a  thickness  of 
1  foot  6  inches  or  more,  but  from  surface  and  mine  observations  the 
field  appears  to  be  between  6  and  10  square  miles  in  extent.  The 
mining  conditions  of  the  Vandusen  coal  are  usually  good,  as  the  roof 
is  either  a  tough  shale  or  a  sandstone,  and  as  the  floor  is  a  siliceous 
clay.  The  latter,  however,  has  but  little  value  for  ceramic  purposes; 
hence  there  are  no  special  inducements  to  mine  both  beds  conjunctly. 
The  Vandusen  coal  resembles  closely  the  Mercer  coals  in  general  prop- 
erties. It  is  a  bright,  hard  fuel,  with  a  high  content  of  volatile  matter, 
and  in  the  regions  where  the  bed  is  placed  between  sandstones  it  tends 
towards  a  true  cannel  coal.  The  ash  is  clay-like  in  character,  and  is 
moderate  in  amount  when  the  coal  is  cleanly  mined.  The  content 
of  sulphur  is  usually  low,  while  the  soot  produced  is  not  troublesome. 
The  chief  value  of  the  Vandusen  coal  in  Scioto  County  is  for  local 
domestic  use,  for  which  it  is  well  fitted. 

LOWER  MERCER  SHALES 

In  the  interval  from  the  Vandusen  coal  to  the  Lower  Mercer  coal, 
and  in  fact  to  the  Lower  Mercer  limestone,  thick  shale  deposits,'  which 
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are  well  fitted  for  the  manufacture  of  ceramic  products,  are  found  in 
Green,  Vernon,  and  Bloom  townships.  The  shale  overlying  the  Van- 
dusen  coal  in  many  localities  has  a  thickness  varying  from  10  to  40  feet, 
but  so  far  it  has  been  utilized  at  only  one  place,  which  is  at  South  Webster, 
where  it  is  used  by  the  Webster  Brick  Company  in  the  manufacture 
of  paving  and  building  brick.  The  bed  at  this  place  is  35  feet  in  thick- 
ness. It  is  also  shipped  to  roofing  tile  plants  at  Cincinnati.  It  is  a 
compact,  fine-grained  shale,  but  weathers  easily  to  a  plastic  mass.  The 
working  qualities  of  the  shale  are  very  good,  as  it  dries  safely  in  almost 
any  type  of  drier,  airf  as  it  bums  to  a  dense  mass  with  good  color. 
The  total  shrinkage  is  one  and  one-fourth  inches  per  foot,  and  the  vitri- 
fication range  is  moderately  long.  The  Webster  Brick  Company 
uses  the  Lower  Mercer  shales  from  the  Vandusen  coal  to  the  Little 
Red  Block  ore  in  the  manufacture  of  paviijg  brick.  H.  M.  Strong, 
secretary  and  general  manager,  reports  as  follows  concerning  the  general 
plant  equipment: 

The  plant  is  located  at  South  Webster,  just  south  of  the  village.  The  company 
added  extensive  improvements  in  1913-14,  so  that  at  present  it  is  a  modem  plant 
in  every  respect.  The  material  used  is  shale  which  is  mined  from  the  hill  just  south  of 
the  plant  by  the  open  pit  method  of  mining. 

The  plant  equipment  is  one  Raymond  and  two  Stevenson  0-foot  dry  pans,  one 
Raymond  9-foot  pug  mill,  one  £.  M.  Freese  Model  'K'  combination  brick  machine,  a 
No.  20  automatic  cutter,  and  two  Bonnot  represses.  The  tunnels  for  diying  have  a 
total  capacity  of  100,000  brick.  The  drying  is  done  by  waste  heat  from  the  kilns,  and, 
if  necessary,  direct  heat  from  an  auxiliary  furnace.  The  ware  is  burned  in  round  down- 
draft  kilns.  The  number,  size,  and  capacity  are  as  follows:  six  28-foot,  capacity  each 
45,000;  seven  30-foot,  capacity  each  65,000;  and  one  32-foot,  capacity  70,000.  The 
brick  are  shipped  by  way  of  the  Baltimore  &  Ohio  Southwestern  Railroad.  The  capacity 
of  the  two  sidings  at  the  plant  is  30  cars.  The  daily  capacity  of  the  plant  is  40,000 
standard  size  paving  brick. 

LOWER  MERGER,  OR  No.  3  COAL 

The  next  member  of  noteworthy  importance  found  above  the 
Vandusen  coal  in  the  geological  column  is  the  Lower  Mercer  coal 
which  is  present  in  Green,  Porter,  Vernon,  and  Bloom  townships.  The 
Lower  Mercer  coal  is  the  first  important  bed  of  coal  below  the  Lower 
Mercer  ore,  from  which  it  is  separated  by  a  mean  interval  of  about  45 
feet.  Further^  its  position  is  nearly  45  feet  above  the  Vandusen  coal, 
and  about  100  feet  below  the  Upper  Mercer  ore.  Although  the  bed 
is  usually  thin,  it  has  fair  continuity,  and  has  contributed  small  quan- 
tities of  fuel  for  domestic  use. 

Green  Township. — In  Green  Township  the  Lower  Mercer  coal  has 
a  thickness  of  1  foot  or  more  in  an  area  embracing  several  square  miles, 
and  is  mined  by  drifting  for  a  part  of  the  local  fuel  supply.  It  has 
been  worked  by  stripping  along  the  stream  beds  in  the  vicinity  of  Ohio 
Furnace,  but  the  coal  is  only  about  1  foot  in  thickness.  The  relation 
of  the  Lower  Mercer  coal  to  other  members  is  shown  in  the  following 
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record,  taken  about  one-fourth  mile  north  of  the  old  furnace  on  the  land 
of  the  Hanging  Rock  Iron  Company: 

rt.    •     In. 

Ck>al  blossom,  Tione^to _ 1 

Sandstone  and  covered _ - 13 

Ore  t  Upper  Mercer 1 

Shale  and  covered - 17 

Sandstone 21 

Coal - - V 2 

Shale  and  shaly  sandstone 25 

Shale 6 

Coal - w     -.  6 

Clay,  siliceous 2         B 

Shale  and  shaly  sandstone - _ 41 

Co&l,  Loioer  Mercer _ ;.. 10 

West  of  Ohio  Furnace  the  Lower  Mercer  coal  is  rather  persistent 
along  Ginats  Run,  and  has  been  mined  in  a  small  way  on  the  land  of 
George  Porter,  where  the  deposit  is  reported  to  be  2  feet  in  thickness. 
On  the  ridge  south  of  Junior  Furnace,  on  the  C.  A.  Goddard  property, 
the  structure  of  the  bed  is  reported  by  Arthur  Goddard  to  be  as  follows: 

Coal 

Coal,  bony  \  Lower  Mercer. 

Coal 

aay.-. 1 

In  Bowman  Hollow  north  of  Junior  Furnace  the  following  measure- 
ments were  obtained  at  the  mine  of  W.  M.  Gallion: 

Ft.  In. 

Ore,  C7pper  Jl/ercer,  reported  thickness _ 1          6 

Covered _ 68 

Sandstone _ 1 

Shale _ 9 

Covered 32 

Sandstone _ 3 

Shale,  arenaceous 2         6 

Co&\f  Lower  Mercer 1        10 

In  this  locality  the  coal  is  reported  to  be  quite  constant  in  thick- 
ness, as  it  vc^ries  only  from  1  foot  8  inches  to  2  feet.  On  the  hill  just 
west  of  Junior  Furnace  the  Lower  Mercer  coal  has  been  prospected  by  a 
short  entry,  and  is  reported  by  Arthur  Gpddard  to  be  about  1  foot  2 
inches  thick.  North  of  this  along  Franklin  Hollow  the' bed  is  stated 
to  be  somewhat  better  developed  in  local  areas. 

The  interval  from  the  Lower  Mercer  coal  to  other  members  higher 
in  the  geological  column  is  shown  by  the  following  measurement  of  the 
rocks  exposed  along  the  road  at  the  head  of  Franklin  Hollow: 

Ft.         In. 

Ore,  C/pper  Mercer,  reported  thickness 8 

Covered 23 


Ft. 

In. 

1 

10 

^  ^ 

4 

10 
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Ft.         In. 

Sandstone _> 1 

Coal  blossom,  Upper  Mercer 1 

Clay 2 

Sandstone 10 

Covered _.  53 

Qo^hlosaom J  Lower  Mercer __  _.  6 

In  the  vicinity  of  Franklin  Furnace  the  Lrower  Mercer  coal  is  usually 
present  in  about  its  normal  thickness.  A  record  obtained  on  the  land  of 
Wesley  Blair  shows  the  following  conditions: 

Ft.  In. 

Coal ..]  f  1 

Coal,  bony  _[  Lower  Mercer _ _ |__  \\ 

Coal .J  [..  8 

East  of  this,  on  the  farm  of  William  and  Walter  Silliman,  the 
Lower  Mercer  coal  is  mined  by  drifting,  where  the  coal  measured  1 
foot  10  inches.  On  the  main  ridge,  about  one  mile  north  of  Franklin 
Furnace,  the  Lower  Mercer  coal  has  been  mined  in  a  small  way  at  a 
few  places. 

The  maximum  thickness  of  the  bed  in  this  locality  is  stated  to  be 
about  2  feet.  Along  Pine  Creek  in  Green  Township,  the  Lower  Mercer 
coal  is  usually  thin,  and  in  places  very  bony.  Further,  the  bed  has  not 
been  mined,  except  by  stripping  along  the  stream  beds,  where  the  cover 
is  shallow. 

Porter  Township. — The  Lower  Mercer  coal  is  found  near  the 
summits  of  the  high  ridges  in  the  eastern  part  of  Porter  Township, 
but  it  has  been  mined  in  only  a  few  localities,  and  there  in  a  small  way 
only  for  local'  domestic  needs.  The  measurements  given  below  were 
taken  in  a  mine  and  well  under  cover  on  the  property  of  Warren  Turner, 
in  Section  20: 

Ft.  In. 

Shale,  hard _ _ 10 

Coal,  Lower  Mercer 1  7 

Clay .- ---- - 2 

This  bed  is  also  mined  by  drifting  on  the  farm  of  Frank  RiepenhoflF, 
in  Section  13,  where  the  coal  measured  1  foot  8  inches,  and  lay  40  feet 
below  the  Lower  Mercer  ore.  The  coal  in  this  locality  is  stated  to  have 
a  thickness  varying  from  1  foot  6  inches  to  1  foot  10  inches.  North 
of  this  in  Section  12  the  bed  has  been  prospected  on  the  land  of  Mack 
Gifford,  and  is  reported  to  be  1  foot  thick. 

Vernon  Township. — The  Lower  Mercer  coal  in  Vernon  Township 
contributes  at  present  only  a  small  quantity  of  fuel  for  local  domestic 
purposes.  It  is  generally  thin,  and  in  some  localities  where  massive 
sandstones  prevail  it  is  patchy  or  completely  wanting. 

The  Lower  Mercer  coal  has  been  mined  on  the  farms  of  James 
Chapman  and  Clinton  Nichols,  and  is  stated  to  be  from  1  foot  6  inches 
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to  1  foot  9  inches  in  thickness.  Along  Pine  Creek,  in  the  eastern  p^rt 
of  Vemon  Township,  the  Lower  Mercer  bed  is  usually  made  up  of  thin 
layers  of  coal  and  of.  bony  shales.  Measurements  taken  about  one  mile 
north  of  Clinton  Furnace,  in  Section  23,  show  the  relation  of  the  Lower 
Mercer  coal  to  the  Lower  Mercer  limestone  and  to  other  members  of 
importance.     The  composite  section  is  given  below: 

Ft.         In. 

Ore,  Fem/ercm«,  reported  thickness _ J^ __          8 

Sandstone  and  covered 59 

Coal  blossom,  TVone^to. _ 1 

Clay  shale,  siliceous - - 10     .  ._ 

Covered 10 

Sandstone,  massive _ - 43 

Covered,- ^ 15 

Shale.-.- - 2 

Coal  blossom _ 2 

Covered _ 2 

Ore,  Sand  Block ..           4 

Shale  and  covered -. 11          6 

Shale,  black. > 1 

Coal,  Upper  Mercer _ _ _ _ -  1          6 

Clay--.! _ _.. 6          4 

Shale 3          8 

Coal  stain _ _ 1 

Clay  shale _ - 1 

Sandstone,  shaly 8 

Covered-- _ 7 

Limestone,  arenaceous,  fossiliferous,  Lower  Mercer 1 

Covered. __ _ __  4          4 

Sandstone 2 

Shale _ _ ___  6 

Covered. , __  32 

Ore,  nodular _ ..          4 

Shale  and  shaly  sandstone - 4         8 

Shale,  dark _ .._ 1          6 

Coal,  Loxoer  Mercer 1 

In  Section  10,  north  of  the  village  of  Lyra,  on  the  farm  of  Susan 
Newland,  the  following  record  which  shows  the  Lower  Mercer  coal 
to  be  of  a  cannel  type  was  obtained : 

Ft.  In. 

CodiX,  Upper  Mercer -- - 2 

Sandstone  and  covered _ 40        *_ 

Ore,  Loioer  il/crcer,  reported  thickness 10 

Shales  and  covered _ 52 

Coal,  cannel,  Lower  Mercer,  reported  thickness 2  2 

The  Lower  Mercer  coal  is  mined  in  a  small  way  for  house  use  on 
the  farm  of  Warren  Call,  in  the  northern  part  of  Section  30,  where  it 
was  found  to  be  1  foot  6  inches  thick.  In  Section  18  the  Lower  Mercer 
coal  is  mined  for  domestic  use  on  the  farm  of  Joseph  Sweinberger,  and 
is  reported  to  be  about  1  foot  8  inches  thick. 
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Bloom  Township. — Although  %he  Lower  Mercer  coal  is  poorly 
developed  in  most  of  Bloom  Township  the  horizon  is  usually  marked 
by  dark  fissile  shales  with  thin  layers  of  coal.  However,  at  a  few  places, 
the  bed  has  much  the  same  general  character  as  it  has  in  the  townships 
to  the  south.  A  few  sections  will  be  given  in  order  to  extend  the  strati- 
gFaphy  of  the  member  into  Jackson  County.  On  the  land  of  John 
Slack,  in  Section  25,  the  Lower  Mercer  coal  with  other  members  was 
exposed  for  measurement,  and  the  following  record  obtained : 

Ft.         In, 

CosAy  Webster  Block 1       '    6 

Clay 3 

Covered _ _ 8  6 

Ore,  L4Ule  Red  Block  or  Lower  Mercer _ 4 

Shale  and  covered 43 

Sandstone,  plant  mariced.  - 1 

Ore,  Boffgs,  1  foot  thick  seen  across  hollow  on  this  horizon. 

Shale- 3 

Coid  hloaaom,  Loiper  Mercer _ __       1 

In  Section  22,  on  the  land  of  H.  O.  Stiles,  the  Lower  Mereer  coal 
has  been  opened.     The  section  is  as  follows: 

Ft.  Xn. 

Ore,  LdlUe  Red  Block  or  Lotoer  Mercer _ _.  4 

Shale,  sandstone,  and  covered 64 

Co&l,  Lower  Mercer ., 1  6 

Just  north  of  the  Stiles  home  this  bed  was  opened  and  worked  at 
one  time,  and  the  coal  is  reported  3  feet  thick.  The  Lower  Mercer 
coal  has  also  been  worked  on  the  lands  of  Charles  Dillon  and  George 
Emerson,  in  Section  2.     The  record  taken  at  this  place  is  given  below: 

Ft.         In. 

Ore,  Boggs,  fossiliferous _ _       1 

Shale  and  covered  __ _ _ 3 

Coal,  Lotrer  3f^cer,  reported  thickness _ 2 

Economic  Value 

The  chief  worth  of  the  Lower  Mercer  coal  in  Scioto  Coimty  is  for 
local  domestic  needs.  As  the  bed  is  found  in  a  region  where  the  thick 
Allegheny  coals  are  absent,  and  where  the  other  Pottsville  coals  are  also 
thin,  it  adds  materially  to  the  resources  of  the  region  at  present,  and  will 
become  of  more  value  in  the  future.  Counting  60  per  cent  available, 
the  bed  where  it  is  1  foot  8  inches  in  thickness  will  yield  about  2,000 
tons  of  fuel  per  acre.  As  the  bed  extends  across  the  county,  and  as 
in  a  number  of  localities  it  has  the  thickness  just  mentioned,  the  quantity 
of  fuel  available  is  amply  sufficient  to  supply  the  needs  of  the  local  resi- 
dents for  many  years.  The  Lower  Mercer  coal  is  a  free-burning  fuel, 
which  at  some  places,  as  previously  shown,  tends  towards  the  cannel 
variety.     The  ash  and  sulphur  are  ordinarily  somewhat  high,  but  not 
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to  such  an  extent  as  to  be  troublesome  for  general  purposes.  The 
underlying  clay  has  no  special  value,  but  it  and  the  associated  shales 
may  be  utilized  for  ceramic  products  where  other  conditions  are  favor- 
able for  the  success  of  such  industries. 

BOGGS  ORE 

The  Boggs  ore  lies  from  40  to  55  feet  below  the  Little  Red  Block 
ore,  which  is  near  the  horizon  of  the  Lower  Mercer  limestone.  The 
average  interval  from  the  Boggs  to  the  Little  Red  Block  ore  is  about 
47  feet.  The  ore  is  best  represented  in  Bloom  Township  near  South 
Webster,  but  it  is  also  found  in  Vernon  Township,  where  it  is  known 
locally  as  the  Flag  ore.  It  is  an  argillaceous  or  shaly  siderite  ore  usually 
low  in  iron,  but  often  carrying  appreciable  amounts  of  lime  and  magnesia. 
Th  e  ore  is  not  persistent,  but  is  found  only  in  isolated  pockets.  Where 
present,  the  thickness  may  vary  from  a  few  inches  to  as  much  as  6  feet, 
but  the  average  measurement  is  about  2  feet.  The  appearance  and 
composition  of  the  ore  suggest  swamp  origin,  or  that  it  was  laid  down 
in  shallow  water  where  the  ferrous  carbonate  was  precipitated,  and 
where  also  argillaceous  and  arenaceous  materials  were  accumulating 
as  sediments.  The  Lower  Mercer  coal  is  closely  associated  with  the 
Boggs  ore.  Its  position  is  a  few  feet  below  the  ore,  and,  in  fact,  several 
thin  coals  are  found  on  this  general  horizon.  The  following  measurement 
was  taken  in  Section  25,  Bloom  Township,  on  the  property  of  John 
Slack : 

Ft.         In. 

Coal,  Webster  Block 1  6 

Clay : 3 

Covered.- _ _ 8  6 

Ore,  Little  Red  Block  or  Lower  Mercer _  4 

Shale  and  covered _ 43 

Sandstone,  plant  marked _ 1 

Ore,  Boggs f  1  foot  thick,  seen  across  hollow  on  about  this  horizon. 

Shale 3 

Coal  blossom,  Lower  Mercer _ 1 

In  the  northwest  corner  of  Section  22,  on  the  property  of  W.  E. 
Ranchous,  and  others,  the  ore  was  worked  by  drifting  for  the  Jackson 
furnaces.  The  bed  was  reported  to  be  from  1  to  4  feet  in  thickness, 
and  to  lie  44  feet  below  the  Lower  Mercer  ore.  In  Section  15,  just 
west  of  South  Webster,  a  record  taken  on  the  property  of  Jefferson 
Mossbarger  is  as  follows: 

Ft.         In. 

Ore  f  Big  Red  Block  or  Upper  Mercer 5 

Shale  and  covered _ '_     27 

Coal,  Webster  Block  or  Upper  Mercer.  _ 1  4 

Shale  and  covered 20 

Ore,  Little  Red  Block  or  Lower  Mercer _ 4 

Shale  and  covered _ 38 

Ore.  Bo^(7A.  reported  thickness lto6 


568  GEOLOGY  OP  SOUTHERN  OHIO 

The  ore  has  been  opened  on  the  property  of  James  Haines,  and 
also  on  that  of  S.  H.  Wiseman  and  S.  G.  Huffman,  east  of  South  Web- 
ster. On  the  property  of  William  M.  Galliger,  south  of  Bloom  Station^ 
in  Section  24,  the  following  strata  were  exposed:  j^       j^ 

Sandstone,  with  finger  coal  at  bottom 15 

Disconformity. 

Shale,  dark,  tough,  fissile.. 1  3 

Ore _-] 

Shale,  blue  _>  Boggs,. - 


Ore 


: 


4 
2 
11 


On  the  land  of  Charles  Dillon,  in  Section  2,  Bloom  Township,  a 
record  showing  the  Boggs  ore  and  the  underlying  Lower  Mercer  coal 
follows:  p,       j^ 

OrCf  {oeBUiierouSf  Little  Red  Block 4 

Shale  and  covered 63 

Ore,  Bo^8,  siliceous,  foseiliferous - 1 

Shale  and  covered . 3 

Coal,  LouT^  Mercer,  reported  thickness 2 

In  Section  11,  on  the  property  of  John  Kinker,  one  mile  north 
of  South  Webster,  where  the  ore  was  mined  for  the  charcoal  furnaces, 
the  record  obtained  shows  the  following  strata:  p^      ^ 

Ore f  lAttle  Red  Block  OT  Lower  Mercer., -  ^-          8 

Covered 38 

Sandstone _ _« 3 

Shale,  tough,  dark,  fissile _ 1 

Shale,  gray 4 

Shale,  dark 1          6 

Coal ..          6 

Ore,  Boggs 2          6 

On  the  land  of  William  Russ,  Section  13,  the  ore  is  again  present, 
and  the  section  measured  follows: 

Ft.         In. 

Shale  and  covered 10 

Ore,  Bop^s,  reported  thickness -. lto2 

The  Boggs  ore  extends  south  from  eastern  Bloom  Township  along 
Hale's  Creek  and  along  Pine  Creek  to  the  vicinity  of  Lyra,  in  Vernon 
Township.  In  this  locality,  however,  the  bed  becomes  more  impure, 
and  finally  breaks  up  into  thin,  irregular  layers,  interbedded  with 
shales,  and  has  no  special  value. 

The  Boggs  ore  occurs  only  in  isolated  pockets  in  Bloom  and  Vernon 
townships,  but  where  present,  especially  in  the  former  township,  it 
usually  has  a  thickness  varying  from  1  to  6  feet. 

Economic  Value 

The  weathered  ore  from  along  the  outcrop  of  the  deposit  was 
first  used  by  the  old  charcoal  furnaces  in  the  region.     Later  the  ore 
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near  South  Webster  was  mined  quite  extensively  and  shipped  to  the 
coke  furnaces  at  Jackson,  Ohio.  Mafty  of  the  known  ore  pockets 
have  been  worked  only  along  the  outcrop,  and  as  the  stratum  usually 
has  excellent  volume  the  quantity  yet  available  is  large.  The  method 
of  mining  would  be  by  drifting. 

Analyses  of  the  Boggs  ore  collected  from  various  sources : 

Sample  No.  1  No.  2        No.  3  No.  4  No.  6 

Metallic  iron,  Fe 31.12  31.76  34.7         25.05       20.96 

Silica,  SiOt - --         7.88  12.6ll  224        4100 

Aluxnijia,  AkO, 1.25  3.03/ 

Lime,  CaO 10.77  4.15  3.0 

Magnesia.,  MgO_ .95  .59 

Manganese,  Mn _ .51  .46 

Sulphur,  S- — 45  .231 

Phosphorus,? 351  .302  .557 

Ignition  loss .- 28.77  24.99  24.0 

Hydroscopic  water .25  7,85  4.6 

Sample  No.  1 — ^Air  dried,  from  William  M.  Galb'ger  property,  Section  24, 

Bloom  Township. 
Sample  No.  2 — ^Average  sample  of  bed,  natural  state,  same  property  as  above. 
Sample  No.  3 — Geol.  Surv.  of  Ohio,  Vol.  5,  page  422. 
Sample  No.  4 — Sample  from  outcrop.    John  Kinker  property,  Section   11, 

Bloom  Township. 
Sample  No.  5 — Sample  from  outcrop.   Smith  Hayward  property,  Section  35, 

Bloom  Township. 
All  analyses  except  No.  3  were  made  by  the  author  for  the  Columbus  Iron  and 

Steel  Company,  and  are  given  by  its  permission. 

The  ore  averages  low  in  iron,  consequently  if  used  in  the  raw  state 
it  would  give  a  small  yield  in  the  blast  furnace.  The  siliceous  con- 
tent shown  by  some  of  the  above  analyses  is  not  excessive,  and  the 
lime  and  magnesia  increases  the  value  somewhat.  The  phosphorus, 
which  is  high,  restricts  the  use  mainly  for  foundry  iron,  while  the  manga- 
nese content  is  about  that  found  in  the  average  ore.  The  main  use 
of  this  ore  should  be  to  furnish  the  siliceous  part  of  the  ore  desired  in 
making  high  silicon  and  foimdry  iron,  and  to  replace  the'highly  siliceous 
Lake  ores  used  at  present.  For  this  purpose  the  Boggs  ore  should 
produce  fair  results.  As  the  ore  is  a  blue  carbonate,  the  volatile  matter 
is  exceptionally  high;  hence  calcination  will  increase  considerably  the 
non-volatile  constituents.  By  calcination,  samples  No.  1  and  No.  2 
become  as  follows: 

Sample  No.  1  No.  2 

Metallic  iron,  Fe 45.78  47.28 

Silica,  SiOj 11.58  18.78 

Alumina,  AljO,- 1.84  4.51 

Lime,  CaO 15.83  6.18 

Magnesia,  MgO 1.40  .88 

Manganese,  Mn .75  .09 

Sulphur,  S„. .66                       

Phosphorus,  P .  .516  .445 
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The  calcined  ore  is  much  richer  than  many  of  the  siliceou3  Lake 
ores  on  the  market. 

INTERVAL  FROM  THE  BOOG8  TO  LITTLE  RED  BLOCK  OR  LOWER  MERCER  ORE 

In  the  interval  from  the  .Boggs  ore  to  the  Little  Red  Block  ore 
or  Lower  Mercer  limestone,  several  thin  coal  beds  are  represented, 
but  they  are  not  important.  The  horizon  of  the  lowest  bed  is  just 
above  the  Boggs  ore  level,  and  between  this  and^the  Little  Red  Block 
ore,  two  other  horizons,  somewhat  persistent,  are  represented  by  thin 
coal  beds,  dark  bony  shales,  or  soft  clays.  These  coals,  usually  only 
a  few  inches  in  thickness,  have  been  mined  at  a  number  of  places  from 
the  beds  of  streams.  Small  quantities  of  fuel,  very  good  in  quality, 
have  also  been  obtained  from  them  by  stripping  along  the  outcrop 
under  shallow  cover.  The  clays  associated  with  these  coals  are  small 
in  volume  and  poor  in  quality.  The  shales  occurring  in  this  interval, 
however,  are  more  important.  Some  strata  are  of  excellent  quality 
for  the  manufacture  of  building  and  paving  brick,  and  are  used  for 
this  purpose  by  the  Webster  Brick  Company.  The  working  qualities 
are  good.  The  shales  are  readily  crushed  in  the  dry  pan.  Good 
plastic  muds,  which  flow  readily  through  the  die  of  the  brick  machine, 
and  which  produce  a  column  with  but  few  defects,  are  readily  formed 
by  pugging.  The  ware  made  from  these  shales  dries  safely  under  almost 
any  treatment,  and,  when  burned,  it  has  a  good  dense  structure.  The 
total  shrinkage,  both  drying  and  burning,  is  generally  about  one  and 
one-fourth  inches  per  foot.  As  there  are  so  many  other  good  clay 
and  shale  deposits,  these  beds  are  an  asset  only  when  favorably  located 
with  reference  to  shipping  facilities,  coal  supply,  labor,  ease  of  min- 
ing, etc. 

LOWER  MERCER  OR  LITTLE  RED  BLOCK  ORE,  AND  LOWER  MERCER  LIMESTONE 

The  Lower  Mercer  or  Little  Red  Block  ore  lies  on  or  only  a 
few  feet  above  the  Lower  Mercer  limestone  when  both  are  present. 
In  Scioto  County  the  ore  is  far  more  persistent  than  the  limestone, 
for  the  former  is  found  in  Green,  Vernon,  eastern  Porter,  and  Bloom 
townships,  while  the  latter  was  noted  in  good  development  only  in 
Vernon  Township  along  Pine  Creek,  south  of  the  village  of  Lyra.  These 
members  lie  about  45  feet  above  the  Lower  Mercer  coal,  about  22  feet 
below  the  Upper  Mercer  coal,  and  about  52  feet  below  the  Upper  Mercer 
or  Franklin  ore.  Both  the  Lower  Mercer  ore  and  limestone  are  fossili- 
ferous,  but  the  ore  contains  fewer  specimens  than  the  underlying  lime- 
stone. Sections  will  be  given  in  order  to  show  the  relation  of  these 
members  to  other  well  known  beds. 

Green  Township. — Near  the  summit  of  the   hill  along  the  road 

that  leads  from  Haverhill  to  Ohio  Furnace,  a  few  inches  of  flinty  material, 

''ich  represents  the  Lower  Mercer  limestone,  was  noted.      The  follow- 
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ing  measurements  of  the  rocks  at  this  place  show  the  position  of  this 
flinty  limestone  with  reference  to  other  important  beds: 

Ft.         In. 

Coal  blossom,  7ume5/a 6 

Clay.- -_ 1  6 

Sandstone  and  covered 29 

Shale  and  covered __ 18 

Orey  Upper  Mercer _     ..  4 

Sandstone _ _ 2 

Shale  and  covered _ _ 36 

Coal  blossom,  r/pper  Jlferctfr _ 6 

Clay _ 3  6 

Shale__ 6 

Coal  blossom ^"- 2 

Clay  and  clay-bond  sandstone 7        10 

Sandstone _ _ 1  6 

Shale  and  shaly  sandstone _ 27 

Coal  blossom. _ , ._  2 

Clay  shale 1  6 

Sandstone _ _ _ 3         8 

Coal  blossom _ _ _ 2 

Clay  shale _ 1 

Shale  and  shaly  sandstone 16 

Flint  and  ore,  Loxjoer  Mercer >_ 1 

The  interval  between  the  two  Mercer  horizons  in  the  above  sec- 
tion is  greatly  expanded,  as  it  has  nearly  twice  the  normal  thickness. 
There  is  a  gradual  thinning  of  the  interval,  however,  as  it  passes  north- 
ward. Although  the  Lower  Mercer  ore  is  seldom  present  in  the  vicin- 
ities of  Junior  and  Franklin  furnaces,  the  horizon  is  generally  marked 
by  a  thin  bed  of  coal,  the  position  of  which  is  from  60  to  70  feet  below 
the  Upper  Mercer  ore  which  is  quite  steady. 

Porter  Township. — The  Lower  Mercer  ore  is  present  at  a 
number  of  places  near  the  summits  of  the  hills  in  the  eastern  part  of 
Porter  Township,  but  the  limestone  of  this  division  of  rocks  was  no- 
where observed.  The  ore  is  thin  and  siliceous;  hence  it  has  no  value 
worthy  of  consideration. 

Vernon  Township. — In  Vernon  Township,  the  Lower  Mercer  ore 
is  moderately  persistent,  and  the  limestone  is  present  in  force  along 
Pine  Creek  south  of  the  village  of  Lyra.  The  area,  however,  in  which 
the  limestone  is  found  is  small,  yet  at  places  it  has  the  characteristic 
structure  seen  in  northern  Jackson  and  southern  Vinton  counties.  A 
record  obtained  along  the  road  that  leads  from  Poplar  Fork  to  Clinton 
Ridge,  in  Section  28,  shows  the  following  general  positions  of  the  Lower 
Mercer  ore  and  other  members.     The  record  is  given  below: 

Ft.         In, 

Limestone,  Ferriferous : 2 

Sandstone  and  covered _ 54 

Coal,  Tionesta _ 1 

Shales  and  covered 32 
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Ft         In, 

Ore f  Upper  Mercer ..  4 

Shales  and  covered ^ 22 

Coal  blossom,  Upper  Mercer^ 1 

Sandstone  and  covered.- _ 19 

Ore,  Lower  Mercer 3 

Covered _ --_ 55 

CoslI,  Lotoer  Mercer.. _ 1  8 

On  the  land  of  Thomas  Patton,  in  Section  24,  the  Lower  Mercer 
limestone  has  the  characteristic  structure  found  in  northern  Jackson 
County.  Both  benches  of  limestone  are  present  and  have  normal 
volume.     The  measurements  secured  are  given  below:         p^       ,^ 

Limestone,  gray,  fossiliferous--- ]  [  1 

Shale \  Lower  Mercer .,    j..  4 

Limestone,  blue,  fossiliferous j  [  1        10 

South  of  the  village  of  Lyra,  on  the  C.  F.  Taylor  property,  the 
Lower  Mercer  limestone,  w^ith  the  Upper  Mercer  coal,  was  expof^ed 
for  measurement,  the  results  of  which  are  given  below:         p^       j^ 

Shale 8 

Coal- .]  [  2  1 

Shale,  bony. _  ►  Upper  Mercer <__  6 

Coal J  [   1  5 

Clay 2 

Sandstone. __- 10 

Shale. 6 

Sandstone  and  shale 9 

Limestone,  Lou'cr  Afercer 1 

In  Section  10,  north  of  Lyra,  on  the  property  of  Susan  Newland, 
the  positions  of  the  Upper  Mercer  and  Lower  Mercer  coals,  with  regard 
to  that  of  the  Lower  Mercer  ore,  are  shoA^Ti  by  the  following  record: 

Ft.  In. 

Coal,  ?7ppcr  Mercer,  reported  thickness 2 

Sandstone  and  covered 40 

Ore,  siliceous,  Lower  Mercer 10 

Shales  and  covered 52 

Coal,  Lower  Mercer^  reported  thickness 2  2 

Bloom  Township. — The  Lower  Mercer  ore  is  quite  steady  in 
Bloom  Township,  but  the  Lower  Mercer  limestone  was  nowhere  ob- 
served. The  ore  was  mined  by  stripping,  for  use  in  the  charcoal  fur- 
naces, and  is  rather  rich  in  iron,  comparing  favorably  with  manj'  Lake 
ores.  It  is  usually  somewhat  fossiliferous,  but  not  nearly  so  much  so 
as  the  limt  stone.  A  few  sections  will  be  given  so  that  the  member 
may  be  traced  northward  to  the  Jackson  County  line.  On  the  land  of  the 
Webster  Brick  Company,  in  Section  24,  the  following  record  was  taken: 

.  Ft.  In. 

Ore,  Big  Red  Block  or  Upper  Mir cer ..  4 

Covered _' 8 

Sandstone 6 
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Ft.  In. 

Ore,  Sand  Block,,. ^_ -.          8 

Shale  and  covered _ -._ 14 

CoaX,  Webster  Block  OT  Upper  Mercer _ 1          4 

Clay,  good _ 4          6 

Shaly  sandstone  and  covered _ 7 

Sandstone __ 7 

Covered -. -  11 

Ore  J  Liitile  Red  Block  OT  Lower  Mercer _ _ _.  _-          4 

A  section  obtained  on  the  property  of  S.  H.  Wiseman  and  S.  G. 
Hufifman,  Section  14,  is  given  below:  p^       j^ 

CotA,  Webster  Block  OT  Upper  Mercer _ _ 1          1 

Shale,  blue _ 1          1 

Clay  shale,  dark... 1 

Covered.- 8 

OKf  Little  Red  Block  or  Lower  Mercer 2 

Covered-- _- - . 56 

Coal  hiosfomy  Lower  Mercer _ _-          6 

In  Section  2,  on  the  land  of  Charles  Dillon,  the  following  record 
which  shows  the  positions  of  the  ores,  was  obtained:  p^       j^ 

Ore,  Big  Red  Block  OT  Upper  Mercer _ _  4 

Covered 16 

Ore  J  Sand  Block 3 

Shale  and  covered _ 35 

Ore,  Lo7/;er  Mercer,  fossiliferous 5 

Economic  Value 

The  Little  Red  Block  or  Lower  Mercer  ore  was  used  to  a  consid- 
erable extent  and  liked  very  much  by  the  operators  of  the  charcoal 
furnaces.  Under  heavy  cover  it  is  a  blue  carbonate,  but  along  the 
outcrop  the  ore  has  weathered  to  the  hydrated  oxide  forirs  which  were 
the  types  most  desired  for  charcoal  furnace  work.  The  bed,  usually 
from  2  to  4  inches  in  thickness,  and  with  a  maximum  measurement 
of  8  or  10  inches,  is  quite  persistent  when  the  interval  is  composed  of 
shales.  This  ore  was  extensively  mined  by  stripping  in  Bloom  Town- 
ship, although  it  was  also  worked  in  Porter,  Vernon,  and  Creen  town- 
ships. The  ore  was  obtained  entirely  by  stripping  from  along  the 
outcrop  where  the  cover  was  shallow,  and  where  the  ore  was  oxidized 
to  the  ferric  state.  A  partial  analysis  by  the  writer,  of  a  sample  ob- 
tained from  near  Scioto  Furnace,  is  as  follows: 

Metallic  iron,  Fe 42.30 

Silica,  SiOj 15.05 

Alumina,  AUOa - 2.20 

Phosphorus,  P 265 

Manganese,  Mn .34 

The  quality  of  the  ore  thus  shown  is  excellent  for  foundry-  iron. 
Since  the  advent  of  the  Lake  ores,  these  thin  deposits  are  of  little  value, 
but  they  have  an  interest  in  connection  with  the  early  history  of  the 
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iron  industry  in  this  State,  and  may  increase  in  importance  in  the 
future. 

The  Lower  Mercer  limestone  found  along  Pine  Creek,  in  Vernon 
Township,  is  a  hard,  dense  rock,  but  as  the  bed  is  usually  thin,  and  as 
the  better  developed  Ferriferous  limestone  is  present  in  the  same  area, 
it  has  no  special  economic  value.  It  is  of  interest  mainly  for  strati- 
graphic  work,  as  the  bed  has  wide  areal  distribution,  extending  from 
Pennsylvania  across  Ohio  into  Kentucky,  and  as  the  member  is  easily 
recognized  by  its  characteristic  fossils.  The  flinty  deposit  of  lime- 
stone on  this  horizon,  noted  in  Green  Township,  is  also  quite  fossil- 
iferous,  and  affords  good  collecting.  No  analyses  were  made  in  order 
to  determine  the  quality  of  the  limestone  in  this  region,  but  from  gen- 
eral appearances,  the  components  are  much  the  same  as  those  found 
in  the  rock  in  Jackson  County. 

UPPER  MERCER,  WEBSTER  BLOCK,  OR  No.  3a  COAL  AND  CLAY 

The  Upper  Mercer  coal,  with  its  associated  clay,  is  found  in  the 
interval  between  the  Lower  and  Upper  Mercer  limestones,  or  between 
the  Lower  and  Upper  Mercer  ores,  which  in  most  cases  alone  repre- 
sent the  Mercer  horizons.  It  lies  closer  to  the  Sand  Block  ore,  when 
this  member  is  present,  than  to  either  of  the  Mercer  ores.  The  bed 
is  quite  persistent  when  the  interval  is  composed  largely  of  shales/ 
but  in  some  localities  the  coal  is  completely  replaced  by  a  heavy  sand- 
stone. The  Upper  Mercer  or  Webster  Block  coal  is  found  only  in 
Bloom,  Vernon,  and  Green  townships.  Its  position  with  reference 
to  other  members  is  shown  in  the  following  sections. 

Green  Township.^ — In  Green  Township  the  Upper  Mercer  coal, 
although  usually  present,  seldom  has  sufficient  thickness  to  be  of  much 
value  even  for  a  domestic  supply.  This  bed,  however,  has  fair  volume 
along  the  Ohio  River  just  east  of  this  township  in  Hamilton  Township, 
Lawrence  County.  Just  north  of  the  divide,  along  the  tram  road  that 
leads  from  the  Ohio  Valley  to  Ohio  Furnace,  the  Upper  Mercer  coal  is 
mined  by  drifting  for  local  needs.  The  following  measurements  were 
taken  in  a  mine  on  the  property  of  the  Hanging  Rock  Iron  Company: 

Ft.  In. 

Sandstone 4 

Coal,  Upper  Mercer 1  4 

Clay 2 

In  the  vicinity  of  Ohio  Furnace  this  bed  is  thin,  seldom  exceeding 
1  foot  in  thickness;  further  in  some  places  it  is  of  a  cannel  nature,  which 
usually  represents  shore  stages  of  deposition.  This  is  the  condition 
of  the  bed  also  on  the  Henry  Folsom  farm,  south  of  Franklin  Furnace, 
where  the  following  record  was  secured: 

Ft.  In. 

Ore,  Upper  Mercer _ ..  7 

Shale  and  covered - 24 


._J 
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Ft.         In. 

Sandstone  with  parts  covered 8 

Coal,  cannel  type,  Upper  Mercer ^  reported  thickness 1  6 

On  the  ridges  north  and  east  of  Franklin  and  Junior  furnaces  the 
Upper  Mercer  coal  is  thin,  and  in  many  places  completely  replaced 
by  thick  sandstones.  The  position  of  the  member  is  shown  in  the 
following  section,  taken  on  the  land  of  J.  D.  Willis,  about  one  mile 
west  of  Powellsville: 

Ft.         In. 

Ore,  Upper  Mercer „ _.     _.  7 

Shale  and  covered 25 

Coal  blossom,  Upper  Mercer _       1 

Vernon  Township. — The  Upper  Mercer  coal  is  also  generally  thin 
in  Vernon  Township,  but  in  the  vicinity  of  the  village  of  Lyra  it  expands 
so  that  the  deposit  is  mined  for  a  part  of  the  local  fuel  supply.  However, 
the  coal  is  crrr.tically  bedded  in  this  small  field  and  the  mining  conditions 
are  somewhat  unsatisfactory.  These  features  are  brought  out  in  more 
detail  by  the  recorded  sections.  The  position  of  the  Upper  Mercer 
coal  with  reference  to  that  of  other  members  is  illustrated  by  a  record 
obtained  along  the  road  that  leads  from  Poplar  Fork  to  Clinton  Ridge, 
in  Section.28.     The  measurements  follow: 

Ft.         In. 

Ore,  Upper  Mercer ._          4 

Shales  and  covered _ __  22 

Coal,  Upper  Mercer 1 

Sandstone  and  covered __ 19 

Ore,  Lower  Mercer. , __           3 

Covered 55 

QoKly  Lower  Mercer 1           8 

Along  the  road  that  leads  from  Germany  Hollow  to  the  eastern 
end  of  Clinton  Ridge,  in  Section  26,  the  following  rocks  were  exposed 
for  measurement: 

Ft.  In. 

Limestone,  Ferriferous 3 

Clay  and  clay-bond  sandstone 18 

Clay  shale,  with  nodules  of  iron  ore 10 

Ore,  nodular __          6 

Clay  shale,  arenaceous _ 6          6 

Sandstone 18 

Ore,  nodular,  irregular _,          6 

Sandstone _.  2          6 

Shale,  siliceous 18 

Shale,  dark 3 

Coal  blossom,  Tionesla 2 

Clay 2 

Sandstone _ ._ __  ._          6 

Clay _...l 1          6 

Sandstone,  shaly 5 

Coal  on  Upper  Mercer  ore  horizon __  1           4 
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In  the  vicinity  of  Lyra  the  Upper  Mercer  coal  has  been  mined  for 
many  years  for  local  use.  The  following  record  was  obtained  just  east  of 
the  road  in  Section  23,  on  the  land  of  Thomas  Patton:  p^        j^ 

Limestone,  Ferriferous _ 4 

Covered _ 60 

Sandstone,  massive _' 56 

Covered ^ 10 

Sandstone,  massive _ _ 20 

Shale 1  6 

CooXj  Waster  Block  or  Upper  Mercer- - 1  6 

South  of  the  above  locality,  near  Clinton  Furnace,  the  Upper  Mercer 
coal  was  mined  for  use  when  the  furnace  was  in  operation.  The  bed  is 
reported  to  be  about  2  feet  in  thickness.  In  Section  14,  on  the  farm  of 
C.  F.  Taylor,  the  Upper  Mercer  coal  has  excellent  volume,  and  is  regularly 
mined  for  a  part  of  the  neighborhood  supply  of  fuel.  The  bed  is  made 
up  of  two  coal  benches,  divided  by  a  parting  of  bony  coal  and  shale. 
There  are  from  6  to  10  inches  of  draw  shale  above  the  coal  which  must 
be  removed  in  mining  the  fuel.  Above  this  shale  bed  there  is  a  massive 
sandstone  which  forms  an  excellent  roof.     The  record  taken  here  follows: 

Ft.  In. 

Coal 1  [  2          1 

Shale  and  bone.  }  Webster  Block  or  Upper  Mercer <_.          6 

Coal... J  \  1          5 

Clay - - 2 

Sandstone 10 

Shale,  sandy 6 

Shaly  sandstone  and  sandy  shale. -- -. _.  0 

lAOie&toney  Lower  Mercer 1 

Just  cast  of  the  village  of  Lyra  the  Upper  Mercer  coal  has  contri- 
buted fuel  for  local  needs  for  many  years,  and  is  known  in  this  locality 
as  the  Nagcl  coal. 

West  of  Lyra  the  Upper  Mercer  coal  also  contributes  fuel  for 
domestic  needs.  Here  the  deposit  is  made  up  of  two  coal  benches 
separated  by  a  clay  parting,  which  structure  is  also  found  in  restricted 
areas  south  of  South  Webster  in  Bloom  Township,  and  west  of  Hanging 
Rock  in  Hamilton  Township,  Lawrence  County.  The  structure  of 
the  bed  is  shown  in  the  following  section  taken  on  the  farm  of  Charles 
Hay  ward : 

Ft.  In. 

Ore  and  sandstone,  *Sami  ^fccA; 10 

Coal I                                                                                   [..  11 

Clay,  plastic \  Upper  Mercer \\  3 

Coal .._.]                                                                                   [  1  4 

In  this  locality  the  Upper  Mercer  coal  is  also  mined  on  the  pro- 
perty of  Susan  Newland.  North  and  west  of  this  small  Lyra  field  the 
bed  thins  to  about  1  foot  4  inches  in  thickness,  and  is  represented  only 
by  the  upper  bench  of  coal. 
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Bloom  Township. — Although  the  Upper  Mercer  coal  in  Bloom 
Township  is  everywhere  thin,  seldom  expanding  to  2  feet,  it  has  con- 
tributed for  over  40  years  the  main  supply  of  domestic  fuel  for  the 
village  of  South  Webster  and  for  the  adjacent  region.  The  areal  extent 
of  this  coal  in  a  general  way  is  across  the  eastern  half  of  the  township. 
In  this  area  the  bed  is  persistent  and  has  excellent  mining  conditions. 
In  Section  22,  on  the  property  of  the  Webster  Brick  Company,  the 
record  is  as  follows:        '  p^       j^ 

Ore,  Safid  Block _ ._  8 

Shales  and  covered _ 14 

Coal,  Webster  Block  or  Upper  Mercer 1  4 

In  the  same  section  one-half  mile  south  of  the  above,  on  the  land  of 
John  Grant,  the  lower  bench  of  this  member  is  present,  and  the  associated 
clays  have  good  ceramic  qualities.  A  record  taken  in  a  mine  on  this 
property  follows:  p^       j^ 


Coal 

Clay,  good \    Upjjer  Mercer _ ' 

Coal 


1  3 

2 

8 


Clay,  plastic,  good 4 

In  Section  13,  on  the  land  of  S.  H.  Wiseman  and  R.  G.  Huffman, 
this  coal  is  somewhat  thin,  and  is  of  a  cannel  nature.     The  following 
record  is  given  as  it  shows  the  positions  of  the  ore  beds  with  reference 
*to  the  Upper  Mercer  coal: 

Ft.         In. 

Ore,  Big  Bed  Block .._ ..           6 

Covered 16 

Ore,  Sand  Block _.           4 

Covered Zi 

Sandfrtone 4 

Coal,  Webster  Block  or  Upper  Mercer 1           1 

Shale,  l)lue 1           1 

Clay  shale,  dark _. 1 

Covered ..._ 7 

Ore,  Little  Red  Block _.. ,.           2 

In  Section  24,  on  the  W.  M.  Galligei-  property,  the  Upper  Mercer 
coal  and  tlie  Boggs  ore  have  been  mined  by  drifting,  and  the  interval 
of  stparution  obtained  by  measurement  is  given  below: 

Ft.  In. 

( 'ojil,  Webster  Block 1  4 

Covereti o4 

Sjindstone 15 

Shale,  dark,  tough,  fis.sile- 1  3 


Ore 


4 


Shale,  l)lue_..  ^    Boggs <"  ..  2 

Ore ;  ■  ..         11 

North  of  Bloom  Station,  on  the  farm  of  W.  F.  Kanoust,  the  Upper 
Mercer  coal  was  seen  giving  way  to  sandstones.     It  is  represented  by 
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thin  layers  of  cannel  coal,  which  is  the  prevailing  type  under  shore 
conditions.     The  section  follows: 

Ft.  In. 

Coal--]  [    1  6 

Clay..  [   TionesUi {     1 

Coal..  J  I  ..  6 

Covered .., .-.     38 

Shale - 5 

Orej  Big  Red  Block  or  Upper  Mercer 2 

Shale 1 

Coal 6 

Clay. 1 

Sandstone,  massive _ 36 

Coal,  cannel |  f_-5 

Sandstone [   Webster  Block  or  Upper  Mercer <  __  2 

Coal,  cannel J  [  __  2 

In  the  tw^o  northern  tiers  of  sections  in  Bloom  Township,  the 
Webster  Block  coal  is  thin  or  completely  replaced  by  the  massive  sand- 
stone found  at  this  horizon.  In  the  isolated  hill  in  the  western  part  of 
Section  19,  the  Upper  Mercer  or  Webster  Block  coal  is  a  true  cannel. 
A  section  at  this  place  is  as  follows : 

Ft.  In. 

Ore,  Big  Red  Block  or  Upper  Mercer __  6 

Covered 22  6 

Sandstone,  massive 16 

Coal,  cannel,  Webster  Block  or  Upper  Mercer i..       2  _>   . 

In  the  eastern  part  of  Section  19,  on  the  land  of  L.  Holenbeck, 
the  Upper  Mercer  coal  is  thin,  as  shown  below: 

Ft.  In. 

Ore  J  Big  Red  Block  OT  Upper  Mercer ._  4 

Covered _ 18 

Sandstone,  massive _ _ 17 

Coal,  cannel,  Webster  Block  or  Upper  Mercer -.  7 

On  the  Bloom  Furnace  land  in  Section  30,  just  west  of  the  furnace 
stack,  the  coal  is  showTi  giving  way  to  the  sandstone.  It  is  only  a  few 
inches  in  thickness  and  is  of  a  cannel  nature. 

Both  benches  of  the  Upper  Mercer  coal,  which  are  separated  by 
about  10  inches  of  clay,  are  present  on  the  land  of  Edward  Bowers  in 
Section  24.     A  record  taken  at  a  drift  mine  here  is  given  below: 


Coal 

Shale 

Bone  coal. 
Coal 


.   Webster  Block  or  Upper  Mercer. 


Ft.         In. 

1 

8 
2 

8 


Clay,  good - --      3 

In  Section  23,  on  the  property  of  William  Carmichael,  the  Upper 
Mercer  coal  is  regularly  mined  by  drifting  for  domestic  use  at  South 
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Webster.     Although  the  bed  is  thin  the  coal  is  of  fine  quality  and  of 
a  blocky  nature.     The  record  given  below  was  taken  at  this  mine: 

Ft.         In. 

Coalf  Upper  Mercer 1  4 

Clay,  good,  plastic 4 

Covered ^_--     10 

Ore,  Lotaer  Mercer ^ _     ._  4 

West  of  this,  on  the  land  of  John  Slack,  in  Section  22,  the  measure- 
ments taken  in  a  mine  are  given  below: 

Ft.         In. 

CoaXf  Upper  Mercer.^i^. ; 1  6 

Clay,  good,  plastic 3 

On  the  land  of  Smith  Hayward,  in  Section  35,  the  following  strata 
were  exposed  for  measurement: 

Ft.         In. 

Coal,  Tionesta... , 2 

Covered _ ^.  18 

Ore,  Big  Red  Block  or  Upper  Mercer 1  6 

Covered. _ _ _ __  16 

Ore,  Sand  Block __ 1 

Shale .__ 10 

Coal,  Waster  Block  or  Upper  Mercer 1  6 

Economic  Value  of  Upper  Mercer,  Webster  Blocks  or  No.  3a  Coal 

The  Upper  Mercer  coal,  which  is  really  important  only  in  parts  of 
Bloom  and  Vernon  townships,  in  this  county,  has  furnished  a  consider- 
able part  of  the  local  fuel  supply  for  many  years.  Tfie  quantity  of  coal 
yet  available  is  large  as  only  a  small  territory  has  been  worked  o^ut. 
In  some  localities  the  bed  is  composed  of  one  bench  only,  while  at  other 
places  it  has  a  lower  bench  separated  from  the  one  above  by  clay  or 
shale.  The  quality  of  the  coal  in  the  upper  bench  is  far  superior  to 
that  in  the  lower,  which  is  often  somewhat  bony.  The  lower  bench  is 
thin,  seldom  reaching  1  foot  in  thickness,  while  the  upper  bench  has  a 
maximum  thickness  of  about  2  feet,  with  an  average  of  about  1  foot 
4  inches.  The  Webster  Block  or  Upper  Mercer  coal  is  usually  a  bitumin- 
ous variety,  with  a  high  volatile  content,  but  in  a  few  localities  it  changes 
to  a  true  cannel  coal. 

The  Upper  Mercer  coal  is  one  of  the  best  domestic  coals  in  the  State. 
It  lights  easily,  burns  with  a  long  flame,  and  has  good  heating  value. 
The  sulphur  content  is  low,  the  ash  small  in  amount  and  light  colored, 
and  it  clinkers  only  at  high  temperatures.  For  domestic  use  it  is  con- 
sidered superior  to  the  Quakertown  or  Wellston  coal. 

Although  the  bed  is  thin,  the  coal  is  mined  for  5  cents  per  bushel, 
or  ;$1.25  per  ton.  One  man  is  able  to  average  about  60  bushels  per  day 
in  regular  work.  Usually  the  coal  lies  in  regularly  jointed  blocks  with 
a  soft  clay  below,  in  which  the  cutting  is  done.  The  clay  is  thus  picked 
out  and  the  coal  wedged  down.     In  this  way  practically  all  the  coal  is 
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obtained  in  large  lumps,  so  the  loss  from  fine  coal  is  at  a  minimum. 
In  some  easts  the  clay  below  is  shot  loose,  then  the  coal  taken  dova. 
The  roof  is  either  a  tough  shale  or  a  sandstone. 

Economic  Value  of  Upper  Mercer  Clay 

Below  the  Upper  Mercer  coal  there  is  foimd  a  deposit  of  Upper 
Mercer  clay,  which  is  usually  from  3  to  5  feet  in  thickness,  and  which 
varies  in  composition  from  a  quite  pure  plastic  clay  to  one  very  siliceous. 
This  clay  is  of  value,  as  it  is  well  fitted  for  the  manufacture  of  high- 
grade  face  brick  and  stoneware,  or  for  bonding  clay  for  various  purposes. 
It  was  formerly  mined  along  with  the  coal  by  the  Webster  Brick  Com- 
pany for  the  manufacture  of  building  brick.  Worked  conjunctly, 
the  cost  of  mining  the  clay  is  from  30  to  50  cents  per  ton,  and  that 
of  mining  the  coal  is  from  50  to  70  centfe. 

Counting  60  per  cent  available  in  mining,  the  specific  gravity 
of  coal  1.3,  and  that  of  clay  2.5,  the  yield  per  acre  for  coal,  where  the 
bed  is  1  foot  4  inches  thick,  is  1,416  tons  (2,000  lbs.),  and  for  the  clay, 
where  4  feet  thick,  is  8,168  tons.  The  coal  from  this  thin  bed  amounts 
to  over  one-half  the  quantity  required  to  manufacture  the  clay  into 
ware,  which  under  the  above  specified  conditions  will  produce  2,300,000 
building  brick.  Conjunctly  the  Upper  Mercer  coal  and  clay  are  an 
asset  worthy  of  consideration,  especially  whei^e  manufacturing  conditions 
are  favorable.  Otherwise  the  coal  l)ed  is  valuable  only  for  local  domestic 
cor  sumption. 

SAND  BLOCK  ORE 

Where  present  the  Sand  Block  ore  is  found  in  the  interval  between 
the  Upper  Mercer  coal  and  the  Upper  Mercer  limestone  or  Big  Red 
Block  ore.  In  some  places  the  ore  lies  close  to  the  coal,  while  at  other 
places  it  n:ay  be  found  as  much  as  30  feet  above.  The  average  interval 
is  about  15  feet.  The  n'lation  of  this  ore  to  members  both  below  and 
above  is  s}:own  in  many  of  the  preceding  sections;  hence  its  stratigraphy 
will  not  be  cewisidered  further  h(re.  This  deposit,  found  in  Ble)om, 
Vernon,  and  Cn  ( n  to^\nships,  contributed  some  ore  for  the  old  e^harcoal 
furnaces  tl.at  formtTly  existed  in  the  re^gion.  The  bed  averages  from 
4  to  6  inches  in  th.ickness  and  has  a  maximum  measurement  of  about 
12  inches.  Under  heavy  ee)ver  it  is  a  siliceous  blue  carbonate,  but 
along  the  outcrop  this  has  weathered  to  the  hydrateel  o^ieles.  The 
eleposit  is  too  thin  and  the  ore  too  lean  to  be  of  any  special  importance 
at  present. 

UPPER  MERCER  LIMESTONE  HORIZON 

The  Upper  Mercer  limestone  is  seldom  present  in  Scioto  County, 
but  the  horizem  is  quite  cemstantly  marked  by  an  iron  ore  whie^h  is  known 
as  the  Uj)per  Mercer,  Big  Red  Block,  or  Franklin.  It  was  the  main 
reliance  of  Franklin  Furnace,  anel  was  extensivelv  useel  also  at  Junior 
and  Ohio  furnaces.     Further,  it  was  useel  but  to  a  more  limited  extent 
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by  Scioto,  Empire,  Clinton,  Howard,  and  Bloom  furnaces.  The  Upper 
Mercer  ore  is  found  in  Green,  Vernon,  and  eastern  Bloom  townships. 
Also  on  this  horizon  there  is  found  in  some  localities  a  coal  bed  which 
nowhere  expands  to  any  considerable  thickness,  but  which  has  yielded 
a  small  quantity  of  domestic  fuel.  The  average  interval  between  the 
Lower  Mercer  ore  and  the  Upper  Mercer  ore  is  approximately  52  feet. 
It  is  about  30  feet  above  the  Upper  Mercer  or  Webster  Block  coal  and 
approximately  35  feet  below  the  Tioncsta  coal.  The  mean  interval  from 
the  Upper  Mercer  ore  to  the  Ferriferous  ore  is  nearly  110  feet.  The  posi- 
tions of  various  members  with  reference  to  thos3  of  the  Upper  Mercer 
beds  will  be  brought  out  in  more  detail  in  tfie  general  stratigraphy  and 
in  the  discussion  under  the  township  headings. 

Green  Towmhip. — The  Upper  Mercer  ore  is  much  better  developed 
in  Green  Township  than  it  is  in  either  Vernon  or  Bloom,  although  in 
thes?  it  often  has  gooel  volume  for  a  coal  formation  ore.  This  ore  was 
regularly  mined  for  many  ^''ears  by  drifting  at  Ohio  Furnace  by  the 
Hanging  Rock  Iron  Company,  although  at  presrnt  the  mines  are  aban- 
doned, owing  to  the  influence  of  the  more  available  and  somewhat 
richer  Lake  ores.  A  section  taken  at  the  mines  of  the  above  mentioned 
company,  located  north  of  Ohio  Furnace,  is  given  below:         p^       j^ 

Shale .. 2 

Ore,  upper  block 

•    Upper  Mercer, 

11 
Coal,  dense,  hard __  2 

The  Upper  Mercer  ore  in  this  locality  is  sparingly  fossiliferous 
and  the  lower  part  of  the  bed  is  quite  calcareous  also,  often  approach- 
ing limestone  in  composition,  and  in  fact  the  rock  should  be  called  a 
ferruginous  limestone.  On  the  river  hills,  south  of  Ohio  Furnace, 
John  Norris  reports  that  the  Upper  Mercer  ore  is  only  from  4  to 
5  inches  in  thickness  and  is  unsteady.  This  is  the  condition  of  the 
ore  where  noted  in  the  hills  south  of  Junior  Furnace.  North  of  this 
place,  however,  the  ore  has  good  volume  anxi  continuity,  and  is  re- 
ported to  vary  in  tbickncvss  from  6  inches  to  1  foot  8  inches. 

The  Upper  Mercer  ore  is  present  only  on  the  high  knobs  on  the 
main  ridges  from  Franklin  Furnace  north  to  Pine  Creek.  From  ob- 
servations and  re]^orts  the  usual  thickness  of  the  bed  is  from  6  to  10 
inches.  This  ore  has  been  n?ined  rather  extensively  by  stripping  along 
Tick  Ridge,  where  it  is  stated  to  have  excellent  volume  for  a  coal  for- 
mation ore.  On  the  north  end  of  Tick  Ridge,  on  the  property  of  J.  D. 
Willis,  the  following  measurements  were  obtained:  p^        j^ 

Ore,  Upper  Mercer _.  7 

Ojvered 25 

Coal  blossom,  Upper  Mercer .       1 

Vernon  Township. — Although    the    Upper    Mercer    ore    is    repre- 


Partiiig 

Ore,  lower  block 
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sented  in  most  of  Vemon  Township,  it  is  best  developed  in  local  areas 
along  Pine  Creek,  in  the  eastern  part.  Next  to  the  Ferriferous  ore 
it  was  the  main  reliance  for  the  ore  supply  of  the  charcoal  furnaces, 
Empire,  Clinton,  and  Howard.  The  Upper  Mercer  limestone  was 
not  observed  in  this  township.  The  interval  from  the  Upper  Mercer 
ore  to  other  members  is  shown  in  the  following  record,  obtained  along 
the  road  that  leads  from  Poplar  Fork  to  Clinton  Ridge,  in  Section  28: 

Ft.         In. 

Limestone,  Ferriferous.- 2 

Sandstone  and  covered _ 54 

Coal  blossom,  Tiones/a 1 

Shales  and  covered _ 32 

Ore  y  Upper  Mercer _ 4 

Shales  and  covered-.- _ Z 22 

CoslIj  Upper  Mercer 1 

The  Upper  Mercer  ore  has  excellent  volume  on  the  land  of  T. 
Kern,  and  on  the  adjoining  properties  in  Section  23.  The  ore  is  re- 
ported to  have  a  thickness  varying  from  1  to  3  feet,  and  it  was  formerly 
mined  by  drifting.  The  Upper  Mercer  ore  was  also  mined  north  of 
the  village  of  Lyra,  along  Pine  Creek,  but  the  bed  is  much  thinner  and 
quite  unsteady. 

Bloom  Township. — The  Upper  Mercer  ore  is  somewhat  persis- 
tent in  the  eastern  part  of  Bloom  Township,  but  the  limestone  is  not 
well  represented.  The  normal  volume  of  the  ore  is  from  6  to  10  inches 
although  at  a  few  places  it  expands  to  as  much  as  1  foot  6  inches.  This 
ore  was  well  liked  by  the  charcoal  furnace  operators,  as  it  made  a  good 
grade  of  foundry  iron;  hence  it  was  mined  by  benching  quite  exten- 
sively. The  only  place  in  Bloom  Township  that  the  Uppfer  Mercer 
limestone  was  observed  was  at  the  foot  of  the  incline  of  the  Morgan 
and  Horton  mines,  in  Section  5,  where  the  following  composite  section 
was  measured:  p^       j^ 

Limestone,  Ferriferous 8     -  .. 

Coal  and  clod,  C/arion 4 

Covered 51 

Sandstone,  shaly 5 

Shale,  black 6 

Coal,  somewhat  bony,  reported  thickness.  1    Tionesta  [    ^  ^ 

Coal,  good,  reported  thickness J  \    1  6 

Covered - 4 

Sandstone,  massive 35 

Covered 4  6 

Orey  Big  Red  Block  or  Upper  Mercer _.  5 

Limestone,  Upper  Mercer -     --  8 

In  Section  30,  just  west  of  the  old  Bloom  Furnace  stack,  the  record 
is   as  given   below:  p^       j^^ 

Coal  blossom,  Tionesta 1 

Clay 2 
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Ft.         In. 

Shale - 4 

Sandstone __       3 

Shale- 1.. - 12 

Covered _ 10 

Ore,  Big  Red  Block _. 6 

On  the  land  of  Smith  Hayward,  in  Section  35,  the  Upper  Mercer 

ore  has  good  thickness,  and  is  sparingly  fossiiiferous.     The  ore  and 

other  members  were  well  exposed;  hence  the  following  measurements 

were  obtained :  Ft.       li^. 

Coal,  Tionesia ..- 2 

Covered _ 18 

OrBf  Big  Red  Block  OT  Upper  Mercer _ 1          6 

Covered 16 

Ore,  Sand  Block ___-., _ _ _.  1 

Shales .- - - 10 

Coal,  Webster  Block  or  tapper  Mercer , 1          6 

In  Section  26,  on  the  John  Poetker  land,  the  Upper  Mercer  ore 
has  good  volume,  as  is  shown  in  the  record  given  below:         pt.       in. 

Ore,  kidney,  red 1  ^  Mercer.... f  -;  ^ 

Ore,  siliceous,  gray J  [18 

Economic  Value 

The  coal  found  at  the  Upper  Mercer  horizon  is  of  good  quality, 
but,  as  the  bed  is  thin,  it  is  mined  by  stripping  only  in  the  creek  beds 
and  under  shallow  cover  along  the  outcrop.  It  has  no  practical  value 
at  present.  The  Upper  Mercer  limestone,  where  found,  is  thin  and 
usually  very  siliceous.  It  is  important  only  for  its  stratigraphic  value 
as  it  is  a  good  bench  mark  which  aids  in  determining  the  position  of 
other  membei-s.  Next  to  the  Ferriferous,  the  Big  Red  Block,  or  Upper 
Mercer  ore  was  the  most  important  deposit  worked  for  the  old  char- 
coal furnaces  during  their  period  of  activity.  In  fact,  it  was  the  main 
source  of  ore  for  most  of  the  furnaces  west  of  the  limestone  district, 
and  even  there  it  furnished  a  considerable  part  of  the  supply.  It  has 
also  been  used  by  the  modem  furnaces  to  some  extent.  The  Hanging 
Rock  Iron  Company  mined  this  ore  for  many  years,  near  Ohio  Furnace, 
in  Scioto  Coimty,  but  it  abandoned  the  mines  in  1912. 

In  many  places  on  the  Upper  Mercer  horizon  there  are  two  ore 
benches  which  differ  in  quality  and  in  physical  appearance.  The 
upper  bench,  usually  thin,  is  much  richer  in  iron  than  the  lower  bench, 
which  often  lias  excellent  volume.  The  following  analyses  made  by 
the  writer,  are  used  through  the  courtesy  of  the  Columbus  Iron  and 
Steel  Company.  The  partial  analyses  of  Upper  Mercer  ore  from  the 
outcrop  on  the  John  Poetker  land,  are  as  given  below: 

No.  1  No.  2 

Iron,  Fe 48.60  24.95 

Siliceous  material 14.95  46. 10 

Sample  Xo.  1 — Analysis  of  upper  6  inches  of  deposit. 

Sample  Xo.  2 — Analvsi«  of  entire  2  feet  2  inches  of  ore. 
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The  Upper  Mercer  ore,  which  was  formerly  mined  by  drifting, 
on  the  Kern  and  McCallister  properties,  near  Cornwall,  south  of  Lyra, 
gave  the  following  results:  , 

No.  3  No.  4 

Iron,  Fc 42.35                          28.40 

Silica,  SiOs 21.15                          38.35 

Lime,  CaO trace 

Magnesia,  MgO trace 

Manganese,  Mn .63 

Phosphorus,  P .203 

Ignition  loss 11.60 

Sample  No.  3 — Average  sample  of  l>ed.  Theodore  Kern  property,  near  Corn- 
wall Station,  Vernon  Township. 

Sample  No.  4 — Sample  from  outcrop.  McCallister  property.  Same  locality 
as  that  of  No.  3. 

An  analysis  of  the  deposit,  1  foot  6  inches  in  thickness,  from  the 
Smith   Hay  ward  lantl  follows: 

Iron,  Fe 34.65 

Silica.  SiOz 15.90 

Alumina,  AljOa . 3.34 

Phosphorus,  P 1 ! .219 

Manganese,  Mn .57 

Lime,  CaO 2.05 

Magnesia,  MgO 1.48 

Zinc,  Zn trace 

Ignition  loss 24.90 

The  above  sample,  which  was  taken  from  an  entry,  and  thus  under 
good  cover,  well  represents  the  average  composition  of  the  ore.  The 
Upper  Mercer  ore  makes  a  good  grade  of  founelry  iron,  and  this  fact 
is  well  illustrated  by  the  supt  rior  quality  of  the  old  charcoal  iron.  The 
usual  quality  of  the  ore  compares  favorably  with  the  siliceous  Lake 
ores,  and,  where  the  mining  conditions  are  good,  it  should  be  utilized. 
The  ordinary  method  of  comparing  the  value  of  Lake  ores  with  these 
high  volatile  or  carbonate  ores  is  such  that  the  latter  are  reduced  below 
their  true  value.  If  the  actual  worth  of  these  are  obtained,  they  can 
be  n:ined  at  a  profit,  (specially  where  the  eleposit  has  good  volume. 

TIONFBTA,  or  No.  3b  COAL  AND  CLAY 

Stratiqrophy  and  Extent 

The  interval  from  the  Tionesta  coal  to  the  overlying  Ferriferous 
limestone  varies  from  50  to  90  feet,  but  averages  about  70  feet,  while 
the  interval  from  this  coal  to  the  Upper  Mercer  ore,  which  lies  below, 
varies  from  20  to  55  feet,  but  averages  about  35  feet.  The  bed,  unless 
replaceel  by  lieavy  sanelstoi^e  s,  is  quite  persistent,  although  in  places 
it  is  thin  or  b()>\v.  Black  carbonaeieous  shales,  anel  in  places  a  fossil- 
iferous  saiM]ste)ne  above  the  coal,  are  aids  in  identifying  the  horizon. 
The  eoal  is  fouiul  well  above  drainage  in  the  eastern  parts  of  Bloom, 
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Vernon,  and  Green  townships.  It. is  of  most  importance  in  the  vicin- 
ity of  Empire  Furnace,  in  Vernon  Township,  where  it  is  regularly  mined 
for  a  part  of  the  local  fuel  supply. 

Green  Township. — The  Tionesta  coal  is  found  well  towards  the 
summits  of  the  main  ridges  in  the  eastern  half  of  Green  Township, 
but  the  bed  in  a  part  of  this  area  is  replaced  by  massive  sandstones, 
or  it  is  thin  and  bony.  In  a  few  places,  however,  the  member  thickens 
so  that  it  may  furnish  a  small  supply  of  domestic  fuel  when  the  more 
available  Lower  Kittanning  coal  found  east  of  this  in  Lawrence  County 
is  exhausted.  On  the  divide  along  the  road  that  leads  from  Ohio  Furnace 
to  Pine  Creek  the  Tionesta  coal  was  well  exposed  for  measurement. 
The  record  secured  follows:  , 

'  Ft.  In. 

Oret  Ferriferous _•. _. -_ 10 

Sandstone  and  covered 78 

Sandstone,  shaly 10 

Sandstone 1 2 

Coal ]  [    !•         2 

Coal,  bony. __  >   Tionesta i ^  ..  7 

Coal J  '     1--  2 

At  places  in  this  locality  the  bed  is  reported  to  expand  so  that  the 
good  coal  has  a  thickness  of  1  foot  8  inches.  On  the  Ohio  River  hills 
south  of  Ohio  Furnace  the  Tionesta  coal  is  thin,  or  replaced  by  thick 
sandstones,  and  from  outcrop  indications  the  member  is  poorly  repre- 
sented on  the  hills  north  of  Junior  Furnace. 

Vernon  Township. — The  best  field  of  Tionesta  coal  in  Scioto 
County  is  in  Vernon  Township,  in  the  vicinity' of  Empire  Furnace, 
and  on  Clinton  Ridge,  north  of  this  where  the  bed  is  regularly  mined 
by  drifting.  The  coal,  however,  is  somewhat  uncertain  in  character 
and  in  extent,  as  the  massive  overlying  sandstone  often  modifies  or 
replaces  it.  The  fuel  is  generally  of  good  quality  for  domestic  purposes. 
East  of  Empire  Furnace  on  the  property  of  Fred  Smith,  in  Section  33, 
the  Tionesta  coal  is  regularly  mined  by  drifting.  The  record  obtained 
at  this  place  f oflows : 

Ft.         In. 
Shale,  tough,  dark __ _ 12 

Coal. 


Coal,  bony... 

Coal 

Clay 

Coal 


•   Tionesta ^ 


9 

1 

6 
6 


This  bed  is  also  mined  on  the  land  of  G.  Knapp,  and  to  a  less  extent 
on  adjoining  properties.  On  this  ridge  the  member  is  reported  to  be 
made  up  of  two  main  coal  benches  as  shown  above,  while  on  the  adjoin- 
ing ridges  it  is  said  to  consist  of  only  the  upper  coal  stratum.  On 
Clinton  Ridge,  at  the  head  of  Lick  Run,  the  Tionesta  coal  is  also 
regularly  mined.     The  structure  of  the  bed  in  this  locality  is  shown  by 


•       ■  ^:T^I 
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the  following  section  obtained  on  the  land  of  Isaac  Benninf^ton,  in  Sec- 
*i^»  21:  p^       ^ 

Shale 10 

1  1 

1        .6 

6 

On  Clinton  Ridge  east  of  this,  on  the  property  of  Elias  Weaver, 
in  Section  22,  only  the  upper  bei^ch  of  the.Tionesta  coal  is  present. 
The  following  record  shows  the  structure  of  the  bed  at  this  place: 

Ft.  In- 

Shale _ ^ _ 3 

Coal,  bony...  1    y,^^^ f..  2 

Coal,  good--./  \    1  1 

Clay,  siliceous _ ^ 2 

Along  Pine  Creek  the  Tionesta  coal  is  generally  thin,  and  has  been 
mined  but  little  even  for  house  use.  Its  position  is  shown  in  the  follow- 
ing record  made  about  one  mile  north  of  Clinton  Furnace: 

Pt.  In. 

Ore,  Ferriferous ^._ .^           8 

Sandstone  and  covered _ 59 

Coal  blossom,  TioneHa 1 

Clay  shale,  siliceous 10 

Covered _._ 10 

Sandstone,  massive. - 43 

Covered ^...  15 

Shale - - _.  2 

Coal  blossom. - _ _.           2 

Clay 2 

Orcy  Sand  Block - -._ . ..           4 

Shale  and  covered - - _ 11          6 

Shale,  black ^- _ 1 

Coal  blossom,  Upper  Mercer 1          6 

Clay 6          4 

Shale--.- 3          8 

Coal  stain ..         .1 

Clay  shale. 1 

Sandstone,  shaly 8 

Covered 7 

Limestone,  arenaceous.  Louder  Aferc«r- 1 

Shale 6          4 

Sandstone 2 

Shale 3 

Shale  and  covered 10 

Coal  blossom,  Lou'er  3/ercer 1 

East  of  the  village  of  Lyra  the  Tionesta  coal  is  mined  by  drifting 
in  a  small  way  on  the  Yates  property,  where  the  measurements  given 
below  were  obtained: 

Ft.         In, 

Limestone,  Ferriferous 4 

Sandstone  and  covered - -.     65 


EASTERN  HALF  OF  SCIOTO  COUNTY  587 

Ft.         In. 

Sandstone 20 

Coal,  Tionesta _ 2  2 

Bloom  ToMmship. — The  Tionesta  coal  extends  from  Vernon  Town- 
ship across  Bloom  into  Jackson  County,  where  at  Monroe  Furnace  the 
deposit  has  excellent  volume,  and  where  it  was  formerly  mined  for  rail- 
road shipment.  The  bed,  although  generally  thin  ill  Bloom  Township, 
furnishes  a  small  supply  of  domestic  coal  which  is  of  good  quality. 
The  coal  areas  are  confined  to  the  e^btem  half  of  the  township.  A 
record  taken  at  the  mine  of  Morgan  &  Horton,  in  Section  5,  shows 
the  position  of  the  Tionesta  coal  with  reference  to  that  of  other  well 
known  beds:  , 

Ft.         In. 

Limestone,  Ferriferoua , 8 

Coal  and  partings,  C^ion 4 

Covered _ 51        _i 

Sandstone,  shaly 5 

Shale,  black.. 5 

Coal,  somewhat  bony,..  1    Tionesta,  reportM (    ^  I 

Coal,  good /  \    1  6      • 

In  Section  18,  on  the  land  of  W.  F.  Kanoust,  the  Tionesta  coal 
has  been  worked  some  for  local  use.     A  section  is  as  follows: 

Ft.         In. 

Shale,  dark... _ _ 5 

Coal,  good.  I  [    1  6 

Clay A   Tionesta \     1 

Coal,  good.  J  [  ..  6 

The  outcrops  of  the  Tionesta  coal  and  the  associated  black  shales 
were  seen  in  many  places  along  the  main  ridge  and  spurs  in  the  northern 
part  of  Bloom  Township  in  sections  1,  2,  11,  12,  and  13.  On  Brady 
Rim,  in  Lawrence  County,  just  over  the  line,  this  coal  has  been  mined 
for  local  use,  and  often  has  good  volume.  In  the  eastern  part  of  Section 
19,  on  the  land  of  L.  Holenbeck,  where  the  Tionesta  coal  is  mined  by 
drifting,  the  measurements  of  the  rocks  show  the  following  relations: 

Ft.  In. 

Limestone,  Ferriferous 6 

Cosl\,  Clarion ._  4 

Covered _ _ 15 

Coal  blossom,  i^rooArfiZ^e 1 

Covered 38 

Coal,  reported  thickness,  Tionesta 2 

Covered _ _ 40 

Ore,  Big  Red  Block _ 4 

Covered. 

In  Section  30,  near  Bloom  Furnace,  this  coal  has  been  mined  for 
local  use.  In  the  eastern  part  of  Section  29  the  Tionesta  coal  has  been 
worked  on  the  Frank  Holmes  property.     The  banks  have  fallen  in,  but 
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the  thickness  of  the  bed  is  reported  to  be  the  same  as  that  found  in 
Hawkins  Hollow,  just  across  the  line  in  Lawrence  County,  a  section  of 
which  follows: 

Ft.         In. 

Coal,  good 

Clay,  dark,  plastic,  good... 
Clay,  light,  plastic,  good... 
Coal,  good 


>   TionetUa. 


6 

7 

1  2 


1  1 


The  coal,  2  feet  thick,  has  been  mined  on  the  D.  T.  Holeomb  land, 
in  the  southern  part  of  Section  36.  In  Section  35,  on  the  property  of 
Smith  Hayward,  the  Tionesta  coal  is  mined  by  drifting. 

Economic  Valtie 

The  Tionesta  coal,  which  is  of  workable  thickness  in  local  areas 
of  the  eastern  halves  of  Bloom,  Vernon,  and  Green  townships,  is  variable 
both  in  thickness  and  in  structure.  The  maximum  thickness  of  this 
coal  in  Scioto  County  is  about  3  feet,  but  the  average  measurement 
is  about  1  foot  6  inches.  In  some  localities  only  one  coal  bench  is 
represented,  while  in  others  two  or  three  benches,  separated  by  clay 
or  shale  partings,  are  found.  The  tough  shale  above  the  coal  forms  an 
excellent  roof  which  aids  materially  in  mining.  The  quality  of  the 
coal  in  the  lower  bench  is  very  good,  while  the  quality  of  that  in  the 
upper  benches  is  usually  poor.  It  is  a  high  volatile,  free-burning  coal, 
with  a  moderate  amount  of  ash  and  sulphur,  and  has  furnished  a  part 
of  the  local  supply  for  many  years.  Most  of  the  mining  done  has  been 
l)y  short  entric  s,  thus  leaving  the  main  bodies  of  coal  in  the  hills.  The 
main  value  of  this  bed  is  for  present  and  future  local  domestic  needs. 
At  no  place  in  the  county  is  the  character  of  the  deposit  such  as  to  justify 
mining  on  a  large  seal?  for  the  coal  alone.  In  many  places  the  clay 
below  the  Tionesta  coal  has  good  thickmss,  and,  although  usually  silic- 
eous, it  is  low  in  fluxes;  hence  well  suited  for  many  ceramic  purposes. 
This  clay  at  present  is  not  regularly  worked  in  Scioto  County.  For 
economic  reasons  both  coal  and  clay  should  be  utilized. 

ALLEGHENY  FORMATION 

Rocks  l)elonging  to  the  Allegheny  formation  are  found  well  above 
drainage  in  a  narrow  belt  extending  across  the  eastern  part  of  Scioto 
County  from  the  Ohio  River  to  Jackson  County.  Dipping  eastward 
they  disappear  in  the  central  part  of  Lawrence  County.  Only  the 
lower  part  of  this  important  division  of  rocks  is  found  in  the  area  imder 
consideration.  The  interval  embraced  is  that  beginning  with  the 
Brookville  coal,  which  is  the  basal  member,  and  ending  with  the  Middle 
Kittanning  coal,  only  decayed  remnants  of  which  are  found  on  a  few 
of  the  highest  knobs  in  eastern  Bloom  and  Vernon  townships.  The  rocks 
represented  are  sandstones,  clays,  coals,  iron  ores,  shales,  and  lime- 
stone.    As  a  whole  the  formation  in  Scioto  County  is  of  no  great  im- 
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portance  as  the  areas  of  valuable  strata  are  small.     The  members  will 
be  taken  up  in  order  beginning  with  the  oldest. 

BROOKVILLE  OR  No.  4  COAL 

The  Brookville  coal  is  wanting  in  most  of  the  territory,  as  it  is 
replaced  by  heavy  sandstone.  When  present,  the  bed  is  thin,  seldom 
reaching  1  foot  in  thickness,  and  is  usually  found  about  20  feet  below 
the  Ferriferous  limestone.  The  Brookville  coal  is  shown  in  the  following 
record  taken  in  the  eastern  part  of  Section  19,  6loom  Township,  on  the 
land  of  L.  Holenbeck: 

Ft.  In. 

Coal,  Clarion. _ _ 4 

Covered 15 

Coal  blossom,  Brookville '     1 

Covered 38         .. 

Coal,  rioncsto,  reported  thickness 2 

A  few  inches  of  coal  are  found  on  the  Brookville  horizon  at  other 
places  in  Bloom  Township.  This  member  in  Vernon  and  Green  townships 
is  occasionally  represented  by  thin  lenses  of  coal  in  sandstone,  or  by  dark 
bony  shales  with  thin  coal  bands.  In  Scioto  County  the  Brookville  coal 
has  no  value  worthy  of  consideration  aside  from  its  stratigraphic  relations. 

CLARION  OR  HECLA  SANDSTONE 

A  sandstone  which  is  found  below  the  Clarion  coal  or  clay  in  massive 
beds,  and  which  was  formerly  used  for  hearthstones  by  the  charcoal 
furnaces,  is  designated  Hecla  sandstone  in  former  reports.  This  type 
sandstone  lies  just  below  the  Clarion  clay.  It  is  rather  coarse-grained, 
low  in  iron  compounds,  and  has  a  clay  for  the  bonding  material.  It 
is  an  excellent  ganister,  as  its  refractory  qualities  were  thoroughly 
tested  bv  the  charcoal  furnaces.  The  Clarion  sandstone  is  found  onlv 
on  the  high  hills  and  ridges  in  the  eastern  part  of  Scioto  County,  and  at 
present  it  is  not  utilized  except  for  minor  purposes. 

CANARY  ORE 

The  Canary  iron  ore  is  found  from  25  to  30  feet  below  the  Ferriferous 
limestone,  but  the  bed  is  quite  unsteady,  being  developed  only  in  re- 
stricted areas.  In  Scioto  County  it  is  best  developed  on  Clinton  Ridge 
in  Verron  To\vrship,  where  this  ore  was  formerly  mined  in  a  small  way 
for  the  charcoal  furnaces.  The  bed  extends  along  the  ridge  from  Pine 
Creek  to  the  Cadot  Hill  in  Section  22.  The  Canary  ore  is  also  present 
at  a  few  plac(  s  near  the  summits  of  the  main  ridges  in  the  eastern  part 
of  Green  Township,  but  it  was  not  observed  in  eastern  Bloom  as  the 
horizon  is  taken  by  massive  sandstones.  The  interval  from  the  Canary 
ore  to  the  Ferriferous  limestone  is  shown  in  the  following  section,  taken 
on  Clinton  Ridge  near  the  head  of  Germany  Hollow,  in  Section  26, 
Vernon  TowTiship:  p^       ^^ 

Limestone,  Ferriferous 3 

Clay  and  clay-bond  sandstone 18 
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Ft        In. 

Clay  shale,  with  scattered  ore  nodules _-.     10 

Ore,  Canary _ ..  6 

The  Canary  is  a  concretionary  ore  of  the  carbonate  variety,  and  is 
usually  siliceous  in  character.  It  has  no  special  value  at  present,  al- 
though it  contributed  in  a  small  way  to  the  ore  supply  of  the  charcoal 
furnaces  that  operated  in  eastern  Scioto  County. 

FERRIFEROUS  ORE,  VANPORT  OR   FERRIFEROUS   LIMESTONE,  AND  CLARION 

COAL  AND  CLAY 

These  important  members  of  the  Allegheny  formation  are  poorly 
represented  in  Scioto  County,  as  they  are  found  only  on  the  high  knobs 
and  ridges  in  the  eastern  parts  of  Bloom,  Vernon,  and  Green  townships. 
Owing  to  the  shallow  covering  and  to  the  disappearance  of  the  bed 
in  its  extension  southward,  the  Clarion  coal  has  normal  <levelopment 
only  in  small  areas  in  northern  Bloom  Township  and  in  the  extreme 
eastern  part  of  Vernon.  The  Ferriferous  limestone,  which  extends 
with  some  wants  across  eastern  Scioto  County  from  Jackson  County 
on  the  north  to  the  Ohio  River  on  the  south,  is  generally  thin  and  often 
flinty.  However,  in  local  areas  in  northern  Bloom  Township  this  member 
is  present  in  force.  The  Ferriferous  ore  has  better  continuity,  and  has 
about  the  same  volume  throughout  its  extent.  As  these  members  are 
so  closely  associated  general  sections  showing  their  stratigraphy  and 
extent  will  be  given  instead  of  considering  each  bed  separately. 

Bloom  Township. — The  Clarion  coal  and  the  Ferriferous  ore  and 
limestone  in  Bloom  Township  are  confined  to  small  areas  on  the  main 
ridges  in  sections  1,  5,  6,  7,  8,  19,  20,  25,  29,  30,  31,  32,  36,  and  sections 
5  and  6  south.  The  most  important  area  is  that  west  of  Eifort  where 
the  members  all  have  normal  volume.  The  strata  exposed  at  the  mines 
of  Morgan  &  Horton,  west  of  Eifort,  in  S(iction  5,  show  about  the  average 
thicknesses  and  relations  of  the  various  members-when  normally  de- 
veloped.    The  measurements  follow: 

Ft.         In. 

Ore,  Ferriferous _ _ 5 

Limestone,  Ferriferous __ _      8 

Shale,  draw  slate _ _ _ 4 

Coal 


Clay 

Coal • 

Clay,  impure. 

Coal 

Clay 


'  Clarion _ * 


4 
7 
1 
5 


The  structure  of  the  deposits  in  sections  1  and  6  is  practically 
the  same  as  the  above.  The  small  pockets  of  limestone  and  coal  on  this 
horizon,  found  in  the  high  knobs  in  the  southeastern  part  of  Bloom 
Township,  have  been  worked  to  a  small  extent,  but  the  strata  were  not 
favorably    exposed    for    measurement.     The    Clarion    coal,    however. 
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in  most  of  this  area  is  thin  or  decayed,  while  the  limestone  is  usually 
very  flinty  in  character. 

Vernon  Township. — In  Vernon  Township  the  Ferriferous  limestone 
with  its  associated  ore,  and  the  Clarion  coal  and  clay  are  found  on  all 
the  high  ridges  east  of  Pine  Creek,  but  west  of  this  stream  the  beds  are 
present  only  along  the  main  hill  and  spurs  of  what  is  known  as  Clinton 
Ridge  as  far  west  and  north  as  the  western  part  of  Section  22.  The 
Clarion  coal  is  not  well  developed,  however,  in  the  areas  south  of  Howard 
Run  and  east  of  Pine  Creek,  or  in  those  on  Clinton  Ridge,  while  the 
Ferriferous  limestone  thins  or  becomes  patchy  in  its  extension  south- 
ward and  westward.  The  Ferriferous  ore  is  far  more  persistent  than 
the  limestone,  but  it  is  often  completely  replaced  by  massive  sandstones. 
The  beds  have  only  local  value.  In  Section  1  the  Clarion  coal,  which 
is  mined  for  local  use,  and  the  Ferriferous  limest>>ne  and  ore  have  about 
their  normal  volume.  The  following  record  was  obtained  from  an  out- 
crop" exposure:  pt.       In, 

Ore,  Ferriferous ..  4 

limestone  f  Ferriferous 8 

Coal,  C/orion,  on  outcrop 3 

On  Clinton  Ridge  the  Ferriferous  limestone  is  stated  to  vary  from 
2  ta  7  feet  in  thickness,  while  the  Clarion  coal  is  reported  to  be  of  no 
value,  as  it  is  thin  and  rotten.  The  Ferriferous  ore  is  quite  steady, 
and  was  formerly  mined  along  the  entire  ridge.  The  thickness  of  the  ore 
varies  from  a  few  inches  to  about  1  foot.  The  Clarion  clay  has  good 
volume  but  is  siliceous  in  character. 

Green  Township. — In  Green  Township  the  horizon  of  the  Clarion 
coal.  Clarion  clay,  Ferriferous  limestone,  and  Ferriferous  ore  extends 
westward  on  the  main  ridge  to  about  one  mile  west  of  Ohio  Furnace. 
The  Clarion  coal  is  marked  only  by  a  smut  streak,  but  the  Clarion  clay, 
although  quite  siliceous  in  character,  is  from  2  to  5  feet  in  thickness. 
The  Ferriferous  limestone  is  traced  by  scattered  lenses  of  flinty  or  cherty 
material.  The  most  constant  of  these  members  by  far  is  the  Ferrifer- 
ous ore,  which  varies  in  thickness  from  3  inches  to  about  1  foot  6  inches,, 
and  which  was  mined  by  stripping  along  its  entire  outcrop  during  the 
days  of  the  charcoal  furnaces. 

Economic  Value  of  Clarion  Clay 

The  total  area  of  Clarion  clay  in  Scioto  County  is  relatively  small, 
and  as  the  deposits  are  usually  widely  scattered,  and  as  the  clay  is  siliceous 
in  character,  although  low  in  fluxes,  it  has  no  value  worthy  of  special 
consideration.  At  present  the  Clarion  clay  has  not  been  utilized  in 
this  county  for  commercial  purposes. 

Economic  Value  of  Clarion  Coal 

Owing  to  the  position  of  the  Clarion  coal  near  the  summits  of  the 
main  ridges  in  the  eastern  part  of  Scioto  County  the  area  of  the  field 
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is  small,  and  owing  to  the  shallow  cover  and  to  the  absence  of  the  coal 
in  its  extension  southward  only  a  part  of  this  area  is  productive.  The 
area  in  which  the  coal  may  be  mined  will  not  exceed  3  square  miles. 
The  Clarion  coal  at  present  is  mined  for  railroad  shipment  at  only 
one  place  in  the  county,  which  is  near  Eifort  Station,  in  Bloom  Town- 
ship, but  formerly  it  was  also  worked  by  other  companies  in  this  region. 
Near  Eifort  Station,  Morgan  &  Horton  mine  the  Clarion  coal  witli  the 
overlying  Ferriferous  limestone  and  Lower  Kittanning  clay  for  railroad 
shipment.     The  character  of  the  coal  is  shown  by  the  following  analysis:^ 

Mine  of  Morgan  and  Horton,  Eifort  Station,  Bloom  Township,  Scioto  County. 
Coal  has  ample  cover.   Sampled  in  August,  1901,  by  Professor  Edward  Orton,  Jr. 

Chemical  analysis  and  calorific  value  of  sample 

UUinuUe  Proximate 

Carbon 65.30            Moisture 6.80 

Hydrogen 5.33            Volatile  matter 37.92 

Oxygen 15.35            Fixed  carbon _ __    45.94 

Nitrogen- 1.23            Ash .- 9.34 

Sulphur 3.45 

Ash 9.34 

Calorific  value   /   ^fZ  ^f ^^"^• 

\  11,839  B.  t.  u. 

In  Scioto  County  the  Clarion  coal  is  important  mainly  for  a  local 
supply,  as  the  acreage  in  the  isolated  tracts  is  too  small  to  justify  large 
operations. 

Econoynic  Value  of  the  Ferriferous  Limestone 

The  Ferriferous  limestone  was  first  utilized  for  flux  stone  for  the 
old  charcoal  furnaces  that  existed  in  the  eastern  part  of  the  county. 
At  present  it  is  used  principally  for  flux  stone  and  road  ballast.  The 
chemical  properties  of  the  stone  are  such  that  it  is  well  suited  for  furnace 
flux,  cement  manufacture,  or  agricultural  lime,  while  the  phj'^ical 
properties  make  it  a  valuable  road  material.  The  quality  is  shown 
by  the  analyses  of  three  cars  of  stone  from  the  mines  of  Morgan  & 
Horton,  furnished  by  the  Buckeye  Steel  Casting  Company,  Columbus, 
Ohio.     Analyst,  Downs  Schaaf. 

Sample  No.  1  Sample  No.  i  Sample  Xo.  3 

Silica,  SiO, 1.20  1.20  1.20 

Alumina  A1.0,.             \__      1.04  1.00                     1.10 

Ferric  oxide,  I'e203 j 

Calcium  carbonate,  CaCO,...    94.43  95.23  94.13 

Magnesium  carbonate,  MgCOa     3.33  2.57                     3.37 

Sulphur,  S-- .450  .167                     .257 

Phosphorus,  P,  not  determined. 

The  phosphorus  in  the  Ferriferous  limestone  averages  about  .093 
per  cent. 

»Geol.  Surv.  of  Ohio,  Bull.  9,  pp.  179-180. 


EASTERN  HALF  OP  SCIOTO  COUNTY  593 

Morgan  &  Horton,  of  Eifort  Station,  is  the  only  firm  in  Scioto  County 
regularly  mining  and  marketing  this  limestone!  It  is  mined  by  surface 
stripping  and  also  by  underground  working.  Compressed  air  is  .used 
for  drilling.  The  stone  is  sold  in  the  lump  form.  In  Scioto  County 
this  limestone  is  used  extensively  for  road  building,  but  only  a  part  of 
the  supply  is  local  as  most  of  it  comes  from  mines  in  Washington  Town- 
ship, Lawrence  County. 

Economic  Value  of  Fernferous  or  Limestone  Ore 

The  Ferriferous  ore  was  highly  prized  by  the  charcoal  furnace 
operators,  as  it  gave  a  good  yield  and  as  it  made  foundry  iron  of  the  very 
best  quality.  The  most  successful  furnaces  were  those  in  this  ore  belt. 
The  area  of  ore  in  Scioto  County  is  small  as  the  bed  is  confined  to  isolated 
tracts  near  the  summits  of  the  hills  and  ridges  in  the  eastern  parts  of 
Bloom,  Vernon,  and  Green  townships.  The  quality  of  the  ore  has  been 
fully  described  in  the  report  on  Lawrence  County;  hence  the  subject 
will  not  be  considered  here. 

LOWER  KITTANNING  COAL  AND  CLAY 

In  Scioto  County  the  Lower  Kittanning  members  are  best  repre- 
sented in  the  northeast  corner  of  Bloom  Township,  where  they  Occur 
near  the  summits  of  the  main  ridges.  Isolated  tmcts  are  also  found 
in  the  southwestern  part  of  this  township  east  of  Hales  Creek.  In 
Vernon  Township  the  Lower  Kittanning  deposits  are  confined  to  the 
summits  of  the  high  hills  east  of  Pine  Creek,  and  to  a  few  isolated  knobs 
on  Clinton  Ridge.  In  Green  Township  these  beds  are  present  in  small 
areas  on  the  main  hills  east  of  Ohio  Furnace.  This  is  the  only  locality 
m  Scioto  County  in  which  the  Lower  Kittanning  coal  is  regularly  mined 
for  local  use.  The  following  section,  taken  at  a  mine  on  the  land  of 
the  Hanging  Rock  Iron  Company,  shows  that  both  coal  and  clay  have 
the  normal  development  characteristic  of  these  members  in  the  New- 
castle  field  in  Lawrence  County: 

Ft.  In. 

Coal 1  [   1  3 

Coal,  bony..  ..  IJ 

Coal \   Lower  Kittanning .-    \    1 

Clay ^  ..  li 

Coal '  _.  10 

Clay,  plastic,  good,  Louder  Kittanning ! 12 

On  the  Ohio  River  hills  near  the  eastern  edge  of  Green  Township, 
on  the  land  of  Joseph  Andre,  the  Lower  Kittanning  coal  has  been  pros- 
pected, but  the  coal  is  badly  decayed.  The  section  taken  at  this  place 
is  as  follows: 

Ft.  '      In. 

Sandstone 15 

Qofil,  Lower  Kittanning,  rotten. 1 

Clay,  plastic,  Lower  Kittanning 6 
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In  Vemon  and  Bloom  townships  this  coal  is  so  thin,  or  so  badly 
weathered,  that  it  has  no  fuel  value.  The  clay  is  of  good  quality, 
but  the  amount  available  in  any  particular  locality  is  seldom  sufficient 
for  working  in  a  large  way.  It  is  regularly  mined  at  one  place  only 
in  the  county,  viz. :  Section  5,  Bloom  Township,  where  the  clay  is  mined 
by  stripping  b}-  Morgan  &  Horton.     A  section  of  their  mine  is  as  follows: 

Ft.         In. 

Clay,  part  flint,  dark,  OoA;  Ht22,  not  used 2 

Coal,  rotten...]  .-  6 

Clay Y  Lovoer  Kitlanning _-  1 

Coal,  rotten... j  --  5 

Clay,  irony,  not  used.    ....     1    Lo^  RUtanning (  I        " 

Clay,  light,  plastic,  good,  used J  {  g 

The  8  feet  of  clay  worked  is  of  excellent  quality,  and  it  goes  on  the 
market  in  good  condition,  as  care  is  used  in  mining  to  keep  it  free  from 
foreign  or  impure  materials.  The  clay  is  sold  in  the  lump  or  in  the 
crushed  form.  The  clay  is  groimd  in  a  9-foot  dry  pan  and  is  then 
screened  to  remove  the  coarser  materials. 

OAK  HILL  CLAY 

The  Oak  Hill  clay  is  present  in  eastern  Scioto  County,  but  is  of 
no  importance  as  the  area  is  small,  the  stratum  thin,  and  the  clay  poor 
in  quality.     Its  position  is  just  above  the  Lower  Kittanning  coal. 

RED  KIDNEY  ORE 

The  Red  Kidney  ore  was  found  on  a  few  high  hills  in  the  northeast- 
em  and  southeastern  parts  of  Bloom  Township  only.  In  some  places 
it  is  only  a  few  feet  above  the  Lower  Kittanning  coal,  but  as  a  general 
thing  it  is  from  10  to  15  feet  above  this  member.  The  usual  relation 
is  shown  by  the  following  measurement  taken  in  Section  5: 

Ft.         In. 

Oref  Red  Kidney .^ — 3 

Shale  and  covered 11 

Clay,  part  flint,  Oak  HiU 2 

CoaX  hioaaomf  Lower  Kittanning 1 

This  ore  was  worked  to  a  very  small  extent  for  the  charcoal  furnaces, 
but  it  is  of  no  importance  at  present. 

MIDDLE  KITTANNING,  OR  No.  6  COAL 

The  weathered  outcrop  of  the  Middle  Kittanning  coal  may  be 
seen  in  a  few  places  only  in  eastern  Bloom  Township,  but  it  has  no 
interest  except  for  its  stratigraphic  relations. 

Important  Horizons  for  Organic  Remains 

The  rocks  of  the  Mississippian  and  lower  Pennsylvanian  systems 
show  that  well  organized  life  flourished  during  the  whole  time  interval 
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for  the  strata  everywhere  are  at  least  sparingly  fossiliferous.  During 
Cuyahoga,  Logan,  and  Maxville  time  the  conditions  were  favorable 
for  the  preservation  of  animal  life  that  thrived  on  the  muddy  floors  of 
the  seas,  while  during  Pottsville  and  Allegheny  time  the  conditions 
were  conducive  for  the  fossilization  of  plant  life  that  grew  luxuriantly 
6n  the  land  and  in  the  shallow  waters.  The  rocks  of  each  formation, 
however,  contain  remains  of  both  plant  and  animal  life.  There  are  a 
number  of  fossil  horizons  in  the  rock  strata  of  Scioto  County,  some  of 
which  are  worthy  of  attention.    Those  of  special  interest  are  listed  below. 

Cuyahoga  Shales  and  Sandstones. — A  locality  of  exceptional 
importance  is  the  rock  bar  along  the  Ohio  River  just  east  of  the  mouth 
of  the  Little  Scioto.  The  fossils  are  found  in  the  ferruginous  concretions 
io  the  shales,  and  in  the  sandstones  also. 

Logan  Shales  and  Sandstones. — ^The  shales  and  sandstones  of  this 
formation  are  usually  fossil  bearing,  but  the  horizons  at  which  they 
occur  most  abundantly  are  in  the  Allensville  member.  Good  collecting 
is  found  at  this  horizon  in  an  old  road  formerly  used  for  hauling  clay 
from  the  Daum  property,  located  in  the  southeastern  part  of  Section 
33,  Harrison  Township.  The  clay  road  joins  the  Harrisonville  pike 
in  the  narrows  along  the  Little  Scioto,  one  and  one-half  miles  from 
Sciotoville.  The  ore  layer,  from  2  to  6  inches  in  thickness,  is  made  up 
largely  of  marine  fossils,  and  is  found  about  80  feet  below  the  horizon 
of  the  Sciotoville  clay.  Near  this,  just  below  the  bend  in  the  clay  road 
that  leads  to  Munn  Hill,  the  sandstones  on  the  horizon  of  the  Allens- 
ville conglomerate  contain  many  well  preserved  fossils.  The  ore  above 
the  Alleivsville  conglomerate  is  also  exposed  along  the  road  near  the 
home  of  John  Oberly,  in  Section  2,  Harrison  Township.  This  horizon 
was  again  observed  along  the  roadside  in  the  central  part  of  Section  IL 
The  fossiliferous  ore  occurs  about  20  feet  above  the  Allensville  conglomer- 
ate,  a  good  exposure  of  which  is  seen  near  the  foot  of  the  hill.  Many 
fossils  were  noticed  at  the  horizon  of  the  Allensville  conglomerate, 
which,  on  land  of  Samuel  Shoemaker,  in  Section  26,  Madison  Township, 
is  exposed  in  the  stream  bed  just  north  of  the  Portsmouth- Jackson  pike. 

Maxville  Limestone. — The  deposits  of  Maxville  limestone  found 
in  a  few  localities  on  the  main  ridges  in  Clay  Township  north  of  Ports- 
mouth, and  on  Woods  Ridge  in  Harrison,  are  sparingly  fossiliferous. 
In  a  pile  of  cherty  limestone  which  was  taken  from  a  mine  south  of 
the  Woods  house  a  few  types  may  be  obtained.  The  limestone  which 
was  taken  from  the  Harper  shaft  in  Section  32,  Bloom  'J'ownship,  and 
piled  nearby,  also  contains  fossils.  They  were  best  represented  in  the 
thin  shaly  partings  that  separated  the  limestone  layers,  but  this  material 
at  present  is  completely  disintegrated. 

Harrison  Ore. — A  few  fossils  were  found  in  the  Harrison  ore, 
which  is  exposed  at  the  forks  of  the  road  on  the  Niner  Hill,  in  Section 
20,    Harrison    Township.     The    cherty    material    which    was    derived 
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from  the  erosion  of  the  Maxville  limestone,  and  which  is  found  in  the 
conglomerate  ore  that  occurs  on  the  zone  of  contact  of  Mississippian 
and  Pennsylvanian  rocks,  also  contains  imperfect  remains  of  marine 
life.  This  material  is  exposed  near  the  summits  of  the  main  ridges 
in  many  localities  in  Clay  and  Jefferson  townships,  and  at  a  few  places 
in  western  Harrison  and  Madison. 

Sharon  Conglomerate. — In  the  sandy  layers  of  the  Sharon  con- 
glomerate in  eastern  Harrison  and  Madison  townships  well  preserved 
trunks  and  stems  of  Coal  Measure  plants  were  seen  and  in  a  few  places 
observed  even  in  the  pebbly  layers. 

Sharon  Coal  Horizon. — As  would  be  expected,  plant  remains  are 
common  on  this  horizon,  especially  in  the  regions  where  the  coal  is 
well  developed.  Many  root  markings  are  present  in  the  clays  below 
the  coal,  while  in  the  shales  above  the  impressions  of  plant  trunks  and 
stems  are  common.  The  leaves  are  not  usually  well  preserved.  The 
shales  directly  above  the  Sharon  coal  at  a  mine  on  land  of  John  Alexander, 
i?i  Section  15,  Madison  Township,  contain  many  Lingulae  in  a  good 
state  of  preservation. 

Sharon  Ore. — The  Sharon  ore  on  the  land   of  Joseph  Jenkins, . 
on  Lick  Run,  in  Section   14,  Porter  Township,  is  very  fossiliferous, 
and  the  remains  are  well  preserved.         / 

Sciotoville  Clay  Horizon. — The  clay  contains  impressions  of  roots 
of  Coal  Measure  plants^  but  no  evidence  of  animal  life  was  found. 
The  shales  .and  shaly  sandstones  above  the  clay  in  many  localities 
m  Scioto  and  Jackson  counties  contain  fossil  Conostiehus  and  Astern, 
ophycus  in  large  numbers.  A  few  places  for  collecting  are:  The  clay 
mine  on  Daum  Hill,  Section  33,  Harrison  Township;  on  land  of  Dr. 
Keyes,  in  Section  28;  along  the  cut  of  the  Baltimore  &  Ohio  South- 
western Railroad  near  Gephart;  and  on  the  point  just  north  of  the  plant 
of  the  Buckeye  Fire  Brick  &  Clay  Co.,  Scioto  Furnace.  At  the  last 
named  locality  worm  tracks  are  also  found  in  the  shaly  sandstone. 

Guinea  Fowl  Ore. — Well  preserved  impressions  of  leaves  and  stems 
of  Coal  Measure  plants  were  found  in  an  exposure  of  this  ore  seen 
along  the  roadside  north  of  the  home  of  Sampson  Spriggs,  in  Section  10, 
Madison  Township.     No  remains  of  animal  life  were  seen  in  this  member. 

Quakertown  Coal  Horizon. — The  shales  above  this  coal  on  land  of 
Henry  Moore,  near  Scioto  Furnace,  contain  scattered  imprints  of  plant 
life.  ^ 

Bear  Run  Coal  Horizon. — On  this  horizon  both  plant  and  animal 
life  are  represented.  On  lanel  of  H.  H.  Stevenson,  near  the  forks  of 
the  road  in  the  northern  part  of  Section  3,  Bloom  Township,  the  shales 
directly  above  the  coal  contain  many  fossils  of  Lin^h  in  a  good  state 
of  preservation.  At  the  mines  of  this  coal  in  the  Dever  Valley  in  Jackson 
County  the  same  fossils  were  seen  also.  Plant  fossils  are  present  on 
this  horizon,  but  seldom  well  preserved. 
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Lincoln  Ore. — The  deposits  of  Lincoln  orp  north  of  Scioto  Furnace 
contain  plant  fossils. 

Vandusen  Coal  Horizon. — In  Scioto  County  the  shales  above  this 
coal  contain  some  plant  remains,  but  in  some  localities  in  Jackson 
County  these  shales  are  highly  fossiliferous,  and  the  delicate  tracings 
of  the  plant  tissues  are  minutely  preserved. 

Boggs  Ore. — The  Boggs  ore  is  sparingly  fossiliferous.  A  few 
marine  fossils  were  seen  in  the  deposit  which  lies  near  the  head  of  the 
hollow  south  of  the  home  of  Charles  Dillon,  in  Section  2,  Bloom  Township. 

Lower  Mercer  Limestone. — The  Lower  Mercer  Limestone,  out- 
cropping along  Pine  Creek  south  of  Lyra,  in  Vernon  Township,  contains 
the  marine  fossils  characteristic  of  the  member  found  farther  north. 
Fossils  are  also  present  in  the  flinty  material  that  represents  this  lime- 
stone, and  is  exposed  near  the  summit  of  the  hill  that  leads  from  Haver- 
hill to  Ohio  Furnace,  in  Green  Township. 

Lower  Mercer  or  Little  Red  Block  Ore. — This  ore  wherever  found 
usually  contains  fossils  which  are  characteristic  of  the  Lower  Mercer 
limestone.  The  ore  is  easily  found  in  the  vicinity  of  Scioto  Furnace, 
or  of  South  Webster. 

Upper  Mercer  or  Webster  Block  Coal  Horizon. — Plant  fossils 
are  found  on  the  horizon  of  this  coal  at  the  mines  south  of  South  Webster. 

Sand  Block  Ore. — This  ore  is  sparingly  fossiliferous,  and  the 
types  found  are  those  common  to  the  two  Mercer  limestones.  The 
stratum  is  four  el  in  the  eastern  part  of  the  county  in  a  number  of  locali- 
ties, one  of  which  is  in  the  hills  south  of  South  Webster,  and  another  is 
on  land  of  Smith  Hay  ward,  in  Section  35,  Bloom  Township. 

Upper  Mercer  Limestone. — This  fossil-bearing  limestone  was 
seen  at  the  foot  of  the  Morgan  <fe  Horton  incline,  in  Section  5,  Bloom 
Township. 

Upper  Mercer  or  Big  Red  Block  Ore. — This  member,  wherever 
found,  contains  a  few  scattered  fossils.  The  ore  is  quite  persistent 
in  the  eastern  part  of  the  county,  and  was  worked  from  the  Jackson 
County  line  to  the  Ohio  River.  At  present  a  number  of  specimens 
may  be  collected  from  the  pile  of  ore  at  t^e  mouth  of  a  mine  on  land 
of  Smith  Haywarel,  in  Section  35,  Bloom  Township.  Another  favorable 
locality  is  at  the  ore  mines  of  the  Hanging  Rock  Iron  Company  near 
Ohio  Furnace,  in  Green  Township. 

Tionesta  Coal  Horizon. — In  Jackson  County  the  shales,  and 
especially  the  calcareous  sandstones  above  this  coal,  are  exceedingly 
fossiliferous,  but  in  Scioto  County  the  horizon  is  not  so  productive, 
although  many  good  specimens  may  be  obtained.  A  few  localities 
in  this  county  are  on  the  hill  south  of  the  Morgan  &  Horton  incline 
in  Section  5,  Bloom  Township;  at  the  mine  on  the  W.  L.  Cook  property, 
east  of  Bloom  Junction,  and  at  the  mines  just  south  of  Bloom  Furnace. 

Vanport  or  Ferriferous  Limestone. — This  limestone,  wherever  found 
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in  Scioto  County,  is  fossil  bearing.  A  good  collection  may  be  obtained 
from  the  flint  and  limestone  outcropping  at  the  summit  of  the  ridge 
in  Section  1,  Bloom  Township;  from  the  limestone  at  the  mines  of  Morgan 
&  Horton,  in  Section  5,  of  the  same  township;  or  from  .the  flint  and 
lime  on  the  ridges  east  of  Bloom  Furnace. 


CHAPTER  V 

WESTERN  HALF  OF  GALLIA  COUNTY 

Importance  of  the  Area 

Gallia  County  came  into  prominence  for  its  iron  ores  when  Gallia 
Furnace,  now  marked  only  by  cinder  dumps,  was  erected  in  1847, 
The  thick  deposits  of  coal  in  the  Symmes  and  Little  Raccoon  valleys, 
and  those  farther  east  in  the  county,  early  attracted  the  attention  of 
miners  and  operators.  The  thin  limestones,  occurring  at  various 
horizons  in  the  geological  column,  have  been  of  only  minor  importance 
in  the  industrial  development  of  the  county,  but  their  part  in  the  soil 
enrichment  has  been  of  marked  value,  as  is  attested  by  the  fine  fruit 
and  grazing  lands.  The  ceramic  materials  of  the  area  have  been  but 
little  attacked,  although  deposits  of  known  worth,  especially  in  the 
Allegheny  formation,  occur  in  many  localities. 

Location  and  Area 

Gallia  County  is  located  on  the  Ohio  River,  which  forms  in  the 
main  its  eastern  boundary.  On  the  south  it  is  bounded  by  Lawrence 
County,  on  the  west  by  Lawrence  and  Jackson  coimties,  and  on  the 
north  by  Vinton  and  Meigs.  According  to  the  latest  estimate  of  the 
Federal  Government  its  area  is  430  square  miles. 

Topography 
Relief 

The  surface  of  Gallia  County,  like  all  the  rest  of  southeastern 
Ohio,  unaffected  by  direct  glacial  action,  is  rugged  and  maturely  dis- 
sected. The  pres3?it  features  are  the  resultant  of  erosive  and  weather- 
ing agencie3  that  have  cut  deep  into  the  old  Appalachian  Plateau,  the 
outlines  of  which  may  be  seen  distinctly  from  high  elevations.  The 
hills  are  usually  steep  and,  due  to  differential  weathering  of  the  shales 
and  sandstones,  have  long  lines  of  benches  with  abrupt  bluffs,  features 
common  in  coal  formations.  Although. the  hills  are  steep,  the  ridges, 
especially  along  the  lines  of  outcrop  of  the  Conemaugh  rocks,  are 
usually  broad  and  moderately  sloping,  thus  affording  much  good  farm- 
ing land.  The  principal  valleys  are  entrenched  about  300  or  400  feet 
below  the  summits  of  the  dividing  ridges.  In  general  the  flood  plains 
of  the  larger  streams,  such  as  the  Symmes,  Raccoon,  Indian  Guyan,  and 
Campaign  creeks,  are  comparatively  narrow,  and  in  some  localities 
restricted  to  narrow  passes,  while  the  smaller  streams  have  only  been 
able  to  build  ribbon-like  plains  along  their  courses.  Along  the  Ohio 
River  the  flood  plain  in  Gallia  County  is  often  more  than  one  mile  wide, 
while  at  other  places,  due  to  the  flexure  of  the  stream,  there  is  scarcely 
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sufficient  level  land  for  road  building.  The  old  preglacial  waterways  left 
their  imprints  truly  characterized  and  well  outlined  in  Gallia  County;  for 
example,  the  broad  expanse  of  elevated  valleys  seen  at  Centerville, 
Rio  Grande,  Bidwell,  Rodney,  and  other  places  was  formed  before 
the  advance  of  the  ice  sheet.  These  ^valleys  now  contain  some  of  the 
most  valuable  farms  in  the  county,  and  have  been  useful  also  in  de- 
termining the  location  of  pikes  and  railroads. 

The  elevations  of  a  few  knobs  in  the  county  rise  slightly  above 
1,000  feet,  but  the  main  ridges  average  much  lower  than  this,  usually  be- 
tween 850  and  950  feet.  The  highest  group  of  hills  is  found  in  southern 
Greenfield  Township,  although  in  Perry,  northeast  of  Patriot,  there 
are  a  few  ridges  equally  as  high.  The  general  slope  of  the  land  is  more 
directly  towards  the  preglacial  streams  than  towards  the  present 
streams,  for  the  former,  advanced  in  age,  have  reduced  the  land  well 
towards  their  headwaters,  thus  leaving  the  hills  adjacent  to  the  courses 
especially  low  and  well  rounded.  The  main  work  of  the  present  streams, 
often  flowing  with  but  little  regard  to  the  old  waterways,  has  been  to 
intrench  their  courses  60  or  more  feet  below  the  main  preglacial  drain- 
age lines.  Some  of  the  highest  ridges  in  the  county  are  close  to  Raccoon 
and  Symmcs  creeks.  The  elevation  of  the  flood  plain  at  the  mouth  of 
Raccoon  Creek,  the  largest  through-flowing  stream  in  the  county,  is 
about  525  feet,  and  where  the  stream  enters  Gallia  from  Vinton  County 
it  is  about  605  feet.  Since  the  fall  is  thus  80  feet  and  the  length  of  the 
stream  within  the  county  approximately  41  miles,  the  gradient  is  about 
2  feet  per  mile.  On  Symmes  Creek  the  gradient  is  about  2.3  feet  per 
mile.  The  fall  along  the  lower  courses  of  the  smaller  streams  is  consid- 
erably greater  than  this,  while  near  their  headwaters  the  descent  is  rapid. 

Drainage 

The  surface  waters  of  Gallia  County  flow  either  directly  or  indirectly 
into  the  Ohio  River  which  forms  its  eastern  boundary.  The  largest 
through-flowing  stream  is  Raccoon  Creek,  which  enters  the  county 
from  the  north  and,  flowing  in  a  general  southern  direction  through 
Huntington,  Raccoon,  Perry,  Green,  Harrison,  and  Clay  townships^ 
empties  into  the  Ohio  River  near  Raccoon  Island.  Symmes  Creek,, 
which  crosses  the  western  part  of  Gallia  County,  flows  through  Green- 
field, Perry,  and  Walnut  townships.  Indian  Guyan  Creek  drains 
Guyan  Township.  From  Guyan  TowTiship  the  main  stream,  flow- 
ing in  a  southern  direction  through  Lawrence  County  and  nearly  parallel 
to  the  Ohio  River,  empties  into  the  latter  near  Bradrick. 

SURFACE  ROCKS 

Siraiigraphy 

The  area  in  which  the  rocks  were  examined,  and  hence  discussed 
in  this  report,  is  that  of  western  Gallia  County,  comprising  Huntington^ 
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Raccoon,  Greenfield,  Perry^  and  parts  of  Morgan,  Springfield,  and 
Walnut  townships.  A  sedimentary  origin  is  evident  for  all  the  rocks 
appearing  at  the  surface  within  this  field.  They  were  deposited  in  water 
or  by  the  agency  of  water  and  consist  of  sandstones,  limestones,  shales, 
coals,  iron  ores,  antl  clays.  The  alluvium  deposits  laid  down  during 
inundation  periods  on  the  flood  plains  of  the  present  streams  are  of 
recent  origin,  while  the  more  compact  clays,  gravels,  and  sands,  found 
in  the  terraces  bordering  the  larger  water  courses,  and  in  the  vallej^s 
of  the  preglacial  rivers,  are  of  Pleistocene  Age.  Excepting  these, 
which  constitute  only  a  small  part  of  the  total  mass,  the  rocks  were 
all  deposited  during  Pennsylvanian  time.  The  total  thickness  of  the 
strata  exposed  from  the  Tionesta  coal,  seen  in  the  stream  bed  in  north- 
western Greenfield  Township  near  old  Cambria  Furnace,  to  the  Ames 
limestone,  found  in  a  number  of  localities  in  central  Gallia  County, 
is  about  430  feet. 

QUATERNARY  SYSTEM 

RECENT  DEPOSITS 

During  flood  periods  the  streams  carry  loads  of  silt,  sand,  and  gravel, 
parts  of  which  are  deposited  along  their  beds  or  on  their  flood  plains. 
Due  to  the  differentiating  power  of  running  water  the  fine  materials 
are  left  in  the  quiet  waters  on  the  flood  plain,  while  the  coarse  parts  are 
deposited  near  the  main  stream.  These  materials  may  be  worked 
over  many  times,  deposition  taking  place  in  some  areas  while  cutting  is 
going  on  in  others,  contributions  being  thus  added  or  removed  by 
each  rain.  The  beds  so  laid  dowTi  form  the  Recent  deposits,  which 
usually  extend  well  towards  the  headwaters  of  even  the  smaller  streams. 

The  thickness  of  the  deposits  depends  on  tlie  volume  of  water, 
on  the  gradient  of  the  stream,  and  on  the  character  of  the  strata  in  the 
water  basin.  Along  the  Ohio  River  the  beds  often  reach  50  feet  in  thick- 
ness, while  along  Raccoon  and  Symmes  creeks  they  seldom  exceed  30 
feet.  Along  the  small  streams  the  bedrock  is  usually  found  at  a  depth 
of  only  a  few  feet.  Due  to  the  variability  of  the  depositive  forces 
the  beds  are  very  irregular  in  their  composition  and  in  the  arrangement 
of  the  s(_parate  layers.  Lenticular  and  irregular  masses  of  sand  or 
gravel  are  found  irterbedded  with  clays,  or  the  clays  with  the  sands. 
No  eorstancy  of  nlation  is  shown  excipt  in  a  general  way.  Vertically 
the  usual  order  of  arrangement  is  bowlders  and  coarse  gravel  near  the 
bedrock,  then  sands  and  gravel  with  some  clays  interbedded,  and  then, 
lastly,  clays  with  more  or  less  sands  erratically  distributed;  while  longi- 
tudinally there  is  an  imperfect  gradation  of  materials  from  the  head- 
waters-of  the  stream,  where  the  coarse  matter  not  readily  transported 
is  found,  to  the  mouth,  where  the  clays  and  fine  saxuls  are  carried  even 
by  a  sluggish  current. 

These  Recent  deposits  are  of  more  value  for  their  agricultural 
features  than  for  their  industrial  us, s,  since  on  them  the  light  loamy 
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soils  and  mulch  from  the  upland  are  laid  down  during  inundation  periods. 
The  clays,  however,  have  considerable  value  for  ceramic  uses,  being 
well  adapted  for  the  manufacture  of  common  brick  and  draintile.  They 
may  also  be  used  to  good  advantage  in  making  roofing  tile,  fire  proofing, 
and  fancy  building  brick.  The  working  properties  are  usually  excellent, 
as  they  may  be  formed  with  ease  into  the  shapes  desired.  The  ware 
thus  formed  dries  safely  under  almost  any  common  method  of  heat 
treatment.  The  vitrification  range,  during  burning,  is  moderately 
long,  especially  with  the  clays  carrying  considerable  siliceous  matter. 
The  best  structure  is  developed  between  1,700**  and  2,000°  F.;  the 
definite  temperature  depending  of  course  on  both  the  amounts  and 
kinds  of  bases  present.  The  burned  ware  is  rather  free  from  deleterious 
defects,  such  as  cracks,  warping,  or  deformation. 

The  uncertainty  of  the  deposits  largely  restricts  their  use,  for  the 
beds  may  feather  out  or  become  interstratified  with  sands  in  a  short 
distance.  Before  the  erection  of  a  plant  for  their  utilization,  thorough 
prospecting  to  determine  both  the  arcount  and  character  of  the  material 
available  is  advised.  The  clays  have  been  used  to  a  small  extent  for 
common  ware  at  Gallipolis,  Bidwell,  and  Vinton.  At  present,  they 
are  not  worked  regularly  at  any  place  within  the  area  under  discussion. 

PLEISTOCENE  DEPOSITS 

Throughout  Gallia  County  are  found  many  old  preglacial  valleys 
with  thick  deposits  upon  their  floors,  which  evidently  were  la'd  down 
during  glacial  time.  Near  the  villages  of  Centcrville,  Rio  Grande, 
Vinton,  Bidwell,  and  Rodney  these  old  waterways  are  "Very  apparent 
and  their  age  is  well  shown  by  surface  features.  Thexhills  adjacent 
are  low  and  well  rounded,  the  valleys  broad  and  distinctly  defined, 
and  the  floors  flat-bottomed  but  slightly  graded.  These  vallej's  are 
in  marked  contrast  to  those  of  the  present  streams.  For  a  more  com- 
plete description  of  the  preglacial  drainage  the  reader  is  referred  to  the 
work  of  W.  G.  Tight.* 

In  many  respects  the  deposits  found  here  resemble  those  laid 
down  by  the  present  streams,  but  as  a  general  rule  they  contain  much 
less  coarse  material.  In  the  main,  they  are  clays  and  fine-grained 
sands,  although  on  the  valley  floors  a  thin  layer  of  gravel  and  bowlders 
is  occasionally  seen.  Bowlders  of  flint  or  chert,  which  were  derived 
from  some  limestone  found  in  places  towards  the  source  of  the  stream, 
occur  locally  intermingled  with  the  finer  materials.  The  clays  are 
finely  stratified,  denoting  deposition  in  quiet  waters.  The  materials 
composing  them  have  been  so  completely  comminuted  that  the  clays 
have  a  soapy  feel  and  a  high  plasticity.  The  color  varies  from  light  to 
gray,  or,  where  weathered,  from  yellow  to  brown.  In  these  old  valleys 
such  clays  are  best  seen  on  divides  of  the  present  streams  for  here  the 

a:.  S.  Geol.  Survey,  Prof.  Paper  13,  1903. 
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original  deposits  have  been  least  disturbed.     These  same  features  may 
also  be  seen  in  the  clays  of  the  terraces  along  the  preglacial  valleys. 

The  surface  clays,  where  considerably  weathered,  make  a  good  grade 
of  the  common  classes  of  ceramic  products.  On  account  of  their  ab- 
normally high  shrinkage  and  their  short  vitrification  range,  the  soapy, 
finely  stratified  clays  are  excluded  from  the  ceramic  field  although 
the  color  of  the  burned  body  is  pleasing.  In  local  areas,  some  of  the 
lower  layers  contain  sufiicient  siliceous  material  to  produce  normal 
burning  behavior.  On  the  whole  these  clays  should  be  thoroughly 
tested  before'  any  considerable  outlays  for  ceramic  plants  are  made. 
Like  the  cliays,  the  sands  found  in  these  deposits  are  with  few  excep- 
tions fine-grained.  They  are  stained  to  a  certain  extent  with  iron 
oxides  and  contain  small  amounts  of  argillaceous  matter.  In  a  few 
localities  sand  for  local  needs  is  taken  from  these  beds,  but  at  no  point 
have  they  been  worked  in  a  large  way.  The  physical  qualities  of  the 
sand  suggest  its  fitness  for  use  as  molding  sand. 

PENNSYLVANIAN  SYSTEM 

The  great  mass  of  rocks  forming  the  hills  and  valley  floors  of  Gallia 
County  belong  to  the  Penasylvaoian  system.  This  is  the  great  coal- 
bearing  division  of  rocks  in  the  Uaited  States. 

Structural  Features 

In  Gallia  County  the  general  dip  of  the  rock  is  towards  the  Ohio 
River.  It  varies  locally  and  is  feomewhat  greater  in  the  northern  part 
of  the  county  than  in  the  southern  part.  The  average  dip  east,  meas- 
ured by  the  Ferriferous  limestone.  Middle  Kittanning  coal,  and  Cam- 
bridge limestone,  is  about  31  feet  per  mile.  The  dip  of  the  rocks  south 
is  more  constant.  Measured  by  the  Upper  Freeport  coal  and  the 
Cambridge  limestone,  it  is  slightly  less  than  10  feet  per  mile.  From 
these  results  the  strike  of  the  rocks  is  calculated  to  be  17°  53'  east  of 
north.  The  maximum  dip  is  of  course  at  right  angles  to  this  or  17° 
53'  south  of  east.     It  amounts  to  36  feet  per  mile. 

In  the  southern  part  of  Greenfield  Township  there  is  a  marked 
arresting  of  the  dip,  and  the  general  trend  of  this  area  is  north  and 
south.  It  may  be  traced  south  some  distance  into  Lawrence  County 
where  it  crosses  Johns  Creek  near  Sherritts,  thence  across  Aaron  Creek 
and  finally  across  Elkins  Creek  near  Oak  Ridge  Furnace.  .  These 
features  traced  northward  fade  out  before  reaching  the  Jackson-Gallia 
line.  This  arresting  of  the  dip  in  a  minor  degree  is  also  apparent  along 
Raccoon  Creek  from  Vinton  to  Cora. 

Minor  features  of  interest  are  the  variatiors  of  the  intervals  sepa- 
rating members  such  as  coals,  limestones,  or  iron  ores.  Massive  sand- 
stones play  a  prominent  part  here.  They  appear  to  act  as  wedges 
crowding  some  members  closer  together  and  pushing  others  farther 
apart.     The  normal  interval  from  the  Lower  Kittanning  coal  to  the 
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Ferriferous  limestone  is  about  25  feet,  but  north  of  Gallia  Fumaee 
where  a  massive  sandstone  is  found  above  the  coal,  the  remnant  of 
this  bed  is  only  16  feet  from  the  limestone.  Due  also  to  this  sandstone 
the  Lower  Kittanning  and  Middle  Kittanning  coals  are  separated  by 
an  interval  of  about  75  feet,  while  the  normal  distance  is  about  40 
feet.  Along  Little  Raccoon  (Veek,  in  Section  19,  Huntington  Town- 
ship, the  two  members  are  only  27  feet  apart.  Where  shales  predomi- 
nate the  interval  from  the  Cambridge  limestone  to  the  Upper  Freeport 
coal  below  is  usually  about  130  feet,  while  in  Section  13,  Greenfield 
Township,  where  heavy  sandstones  appear,  this  expands-  to  177  feet. 
These  abnormalities  are  rather  to  be  expected  since  the  sandstones 
repnscnt  shore  or  delta  d(  posits. 

Relations  of  Coals  and  Other  Important  Beds  in  Western  Gallia   County 


System. 


Series. 


Formation. 


Conemaugh 


Member. 


PrnsvlnvaniiiTi 


Ames  limestone. 
Cambridge  limestone. 
Wilgus  coal. 
Bnish  Creek  member. 
Mason  coal. 
Mahoning  coal. 
Mahoning  sandstone. 


Allegheny  _ . 


Pottsvillc 


I'pper  Freeport,  Waterloo,  or  No.  7  coal. 
Upj)er  Freeport,  or  Bolivar  clay. 
Lower  FrtH'port,  or  No.  6a  coal. 
Middle  Kittanning,  Sheridan,  Hocking,  or 

No.  G  coal. 
Middle  Kittanning  clay. 
Lower  Kittanning,  Newcastle,  or  No.  5  coal. 
Lower  Kittanning  clay. 
Ferriferous  ore. 
Ferriferous,  Hanging  Rock,  or  Vanport 

limestone. 
Clarion,  Limestone,  or  No.  4a  coal. 
Clarion  clav. 

Clarion,  or  Hecla  sand.stone. 
Brook ville,  or  No.  4  coal. 

Black  Flint  member. 
Tionesta,  or  No.Sb  coal. 


A  general  section  of  the  surface  rocks  of  western  (lallia  County 
is  given  to  show  the  order  of  the  succ(ssion  of  the  various  members, 
and  the  average  thickness  of  the  beds  when  well  developed. 

Ft.  In. 

Limestone,  A mes ... 1 

Shales  and  sandstones,  with  thin  coals _. 78 

Limestone,  Cambridge ._ 2 
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Ft. 

Coal,  Wilgus _ - 1 

Shales  and  sandstones _ 26 

•Limestone.-  1  f    2 

Shales >  Brush  Creek... ..- |  24 

Limestone. .  J  [2 

Shales 10 

Coal,  Mason 1 

Shales  and  sandstones _ 28 

Coal,  Mahoning 1 

Clay  shales --.      2 

Shales 10 

Sandstone,  Mahoning 30 

Coal 

Clay  shales 

Coal 

Clay 

Coal J  •  ^3 

Clay,  Upper  Freeport 3 

Sandstones  and  shales. _. 50 

Coal,  Lower  Freeport 1 

Sandstones  and  shales 24 

1 


In. 


Upper  Freeport. 


Coal 

Clay  shales  -. 
Coal 


'   Middle  Kittanning. . 


2 


3 
5 
7 
3 
1 


5 
1 


Clay,  Middle  Kittanning , 3 

Sandstones  and  shales 35 

Coal,  Lower  Kittanning 1  8 

Clay,  Lower  Kittanning 7 

Clay,  sandstor es,  and  shales ^ 16 

Ore,  Ferriferous __  4 

Limestone, /'Vrn/(Toi«.    6 

Coal ]  [    1  2 

Clay  shales--  ._  7 

Coal \  Clarion \     1  3 

Clay,  impure  ^  _.  1 

Coal ;  t  __         11 

Clay,  Clarfon 2 

Sandstones,  Clarion 31 

Coal,  Brooknllcj  wanting. 

Flint  and  ore,  Black  Flint  horizon 1 

Shales,  with  ore  layers  or  sandstones 9 

Shales,  fossil  if  erous 12 

Coal,  I'ioneata __ 1  4 

POTTSVILLE  FOR^L\TIOX 

In  (Jaliia  C'ourty  in  the  northwestern  part  of  Greenfield  Township 
about  40  fret  of  rocks  belonging  to  the  upper  part  of  the  Pottsville 
formation,  the  basal  division  of  the  Pennsylvanian  sy^stem,  appears  above 
drainage.  This  formation  begins  with  the  Sharon  eonglomerate  and 
ends  \Aith  the  Tionesta  or  Homewood  sandstone.  In  Jaekson  County 
to  the  w(st,  it  is  exposed  in  its  full  thickness  and  carries  coal  beds  of 
exceptional   economic   importance.     At   present    in   the   county   under 
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discussion  but  little  is  known  regarding  these  lower  coals,  for  they  are 
under  deep  cover  and  hence  the  only  source  of  information  is  from 
drill  records  most  of  which  were  made  when  testing  the  rocks  below 
for  oil.  The  meager  evidence  thus  obtained  fails  to  give  a  definite  clue 
to  the  situation  but  points  more  toward  the  absence  than  the  presence 
of  workable  deposits.  Future  work  in  the  area  may  change  this  opinion. 
The  Pottsville  formation  is  divided  into  a  number  of  members,  but 
only  those  appearing  at  the  surface  will  be  described  here.  These  are 
the  Tionesta  coal  and  the  shales  and  ore  on  the  Black  Flint  horizon. 

TIONESTA  OR  No.  3b  COAL 

The  Tionesta  coal  is  found  about  28  feet  above  the  Upper  Mercer 
ore  or  limestone,  when  either  of  these  is  present,  or  about  35  feet  below 
the  Brookville  coal,  the  basal  member  of  'the  Allegheny  formation. 
Since  the  latter  coal  is  seldom  present  in  southern  Ohio,  a  better  bench 
for  reference  is  that  of  the  Ferriferous  or  Vanport  limestone,  from 
which  the  Tionesta  coal  in  this  locality  is  separated  by  an  interval  of 
approximately  60  feet.  The  bed  along  its  outcrop  in  Jackson  and  Scioto 
counties  is  very  unsteady,  for  in  many  localities  it  is  completely  re- 
placed by  massive  sandstones.  Its  variability  in  structure  is  also  marked 
for  the  stratum  may  be  represented  by  bone  shales,  by  bone  shales 
interstratified  with  thin  coal  bands,  by  a  series  of  coal  benches  separated 
by  clay  partings,  or  by  a  thick  deposit  of  clean  coal.  Reasoning  from 
its  surface  behavior,  but  little  should  be  expected  of  the  stratum  under 
cover  in  Gallia  County,  although  small  areas  of  good  coal  may  be  located. 

The  coal  bed  was  not  seen,  but  near  old  Cambria  Furnace,  Section 
7,  Greenfield  TowTiship,  it  is  reported  to  lie  in  the  stream  bed,  from 
which  it  was  mined  by  stripping.  This  is  the  only  place  in  the  county 
where  the  horizon  of  the  coal  is  above  drainage.  The  fossiliferous 
shales,  which  mark  the  horizon  immediatelv  above  the  coal  in  other 
localities,  are  exposed  along  the  banks  of  this  stream,  so  the  position 
of  the  coal  at  most  is  only  a  few  feet  below.  The  section  taken  here  is 
given  below  in  order  to  show  the  relation  of  the  Tionesta  coal  to  higher 
mom])ers  in  the  scale: 

Ft.  In. 

Limestone,  Ferriferows 5 

(.'oal  blossom,  Clarion —  ^ 2 

Clay  and  covered 3         -.' 

Sandstone,  shaly  and  thin-bedded.. 11 

Sandstone,  massive 27 

Shales -.  4       -   8 

Ore,  nodular,  Black  Flint  horizon . -.  4 

Sandstone,  shaly 5  6 

Sandstone,  shaly,  ver\'  fossiliferous 2  6 

Shales,  sandy 1 

Shales,  dark,  calcareous - 2  6 

Coal  horizon,  Tionesta. 
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The  Tionesta  coal  belongs  to  the  free-buming  class,  resembling 
in  this  respect  the  two  Mercer  coals  below.  Along  the  borders  of  the 
coal  basins  a  part  or  the  whole  of  the  stratum  may  be  cannel  coal  of 
fair  quality.  The  ash  in  the  fuel  is  moderate  in  amount  and  non- 
clinkering  under  ordinary  conditions  of  firing,  while  the  sulphur  content 
compares  favorably  with  that  of  the  average  market  coal.  This  com- 
ponent, occurring  in  the  form  of  pyrite,  is  distributed  mainly  in  thin 
bands  along  the  bedding  planes.  The  eoal  makes  a  good  heat,  and 
on  the  whole  is  well  suited  for  domestic  and  steaming  purposes. 

Shales  and  Block  Ore  Near  the  BUick  Flint  Horizon 

In  the  interval  from  the  Tionesta  to  the  Brookville  coal,  the  latter 
here  replaced  by  massive  sandstones,  the  shales  and  shaly  sandstones 
are  somewhat  calcareous,  and  along  certain  zones  very  fossiliferous. 
Thin  deposits  of  carbonate  ores  are  also  common.  While  the  range 
in  thicknes.**  is  from  15  to  30  feet  the  average  thickness  is  about  25 
feet.  The  general  character  of  the  deposits  indicates  that  during 
their  deposition  the  tendency  was  somewhat  toward  limestone  forma- 
tion. The  fossiliferous  sandstone,  found  only  a  few  feet  above  the 
Tionesta  coal  near  Cambria  Furoace,  contains  nearly  30  per  cent  of 
calcium  and  magixesium  carbonates,  and  in  appearance  resembles 
impure  limestone.  In  the  northern  part  of  Jackson  County  black 
flint  with  ore  and  calcareous  shales  is  found  just  below  the  horizon  of 
the  Brookville  coal,  while  to  the  east  of  the  town  of  Jackson  the  flint 
is  wanting,  but  its  position  is  marked  by  the  presence  of  one  or  more 
block  ore  layers.  The  ore  foimd  just  above  drainage  on  Lefthand 
Fork,  Section  7,  Greenfield  Township,  evidently  belongs  either  on  of 
just  below  the  flint  horizon.  While  the  old  furnace  was  in  blast  this 
ore  was  mined  to  a  smatl  extent  by  stripping.  It  is  quite  siliceous  and 
low  in  iron,  hence  it  has  but  little  value  at  present. 

ALLEGHENY  FORMATION 

The  Alllegheny  formation  in  Gallia  County  is  of  noteworthy  impor- 
tance, for  it  contains  five  coal  beds,  from  which  may  be  drawn  a  large 
supply  of  fuel.  It  contains  also  clays,  shales,  iron  ores,  and  limestone 
of  value.  This  formation  begins  with  the  Brookville  coal,  which  is 
wanting  in  this  area,  and  ends  with  the  Upper  Freeport  coal,  which 
for  years  has  been  the  main  reliance  for  fuel  in  the  Waterloo  region. 
The  total  thickness  of  the  formation  is  about  180  feet.  Its  base  is 
found  above  drainage  only  in  northwestern  Greenfield  Township.  Dip- 
ping eastward  it  disappears  from  view  in  the  Raccoon  Valley  from 
the  Vinton  County  line  to  the  central  part  of  Perry  Township,  thence 
m  the  Symmcs  Valley  to  the  Lawrence  County  line.  The  Allegheny 
formation  is  sub-divided  into  a  number  of  members,  which  will  be  taken 
up  in  regular  order  beginning  with  the  oldest. 
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BROOKVILLE  OR  No.  4a  COAL 

The  Brook ville  coal  marks  the  bam*  of  the  Allegheny  formation. 
The  normal  position  of  the  bed  is  from  20  to  30  feet  below  the  Clarion 
coal,  or  25  to  35  feet  below  the  Ferriferous  limestone.  .This  coal  should 
occur  in  northwestern  (Greenfield  Township,  but  it  is  replaced  by  the 
massive  Clarion  or  Heda  sandstone.  Since  the  Brookville  coal  is  usually 
wanting  in  southern  Ohio,  or  when  present,  thin  or  bony,  excepting  in 
one  locality,  the  prospect  for  productive  fields  under  cover  is  very  dis- 
couraging. 

CLARION  OR  HECLA  SANDSTONE 

The  n(xt  member  in  the  ascending  scale  is  the  Clarion  or  Hf'cla 
sandstone,  which  is  quite  persistent  in  southern  Ohio.  It  usually 
occupies  the  entire  interval  between  the  Clarion  and  the  Br<x)kville 
cbal,  biit  in  some  places  it  cuts  far  down  into  the  Pottsville  formation 
or  coalesces  with  the  Homewood  sandstone,  so  that  the  two  members 
appear  as  a  single  bed.  In  Gallia  County  the.  Clarion  sandstone  is 
prese^nt  in  the  localities  where  it  is  due.  Its  area  above  drainage  is 
small,  since  it  is  found  only  along  the  streams  in  the  northern  part  of 
(Jrcenfield  Township  and  along  Little  "Raccoon  Creek,  in  Section  18, 
Huntington  Towaiship. 

An  item  of  interest  in  regarel  to  the  Clarion  or  Hecla  sandstone 
is  that  in  the  elays  of  the  charcoal  iron  industry  in  southern  Ohio  it 
was  widely  used  for  hearthstone.  It  has  good  heat-resisting  quali- 
ties and  its  chemical  comj^osition  is  such  that  it  is  well  suited  to  coun- 
teract the  action  of  acid  slags.  The  stone  is  composed  of  quartz  sand 
with  a  small  amount  of  clay  and  basic  materials  for  the  bonding  matter. 
The  total  fluxes  are  low. 

CLARION  CLAY 

The  Clarion  clay,  the  position  of  which  is  directh'  below  the 
Clarion  or  No.  4a  coal,  is  not  an  important  mineral  assent  of  Gallia 
County.  The  bed,  where  observed,  averages  about  3  feet  in  thick- 
ness. The  day  is  usually  very  siliceous  and  gradates  into  the  Clarion 
sandstone  b(  low.  Locally,  small  lenses  of  flint  clay  are  found  in  the 
upp(r  part  of  the  Ixd,  but  this  clay  is  s:  Idom  pure.  Since  the  value 
of  the  Clarion  clay  is  far  overshadowed  by  the  Lower  Kittanning  clay 
above,  its  use  for  industrial  purposes  is  practically  eliminated. 

CLARION,  LIMESTONE,  OR  No.  4a  COAL 

The  Clarion,  or  No.  4a  coal  is  the  second  coal  stratum  in  the  Alle?- 
gheny  formation.  Due  to  its  proximity  to  the  Ferriferous  limestone, 
it  is  often  designated  Limestone  coal.  Where  both  members  are  pres- 
ent, the  coal  and  limestone  are  in  direct  contact,  or  at  most,  sepa- 
rated only  by  a  thin  layer  of  shale.     The  Clarion  coal  is  not  a  persis- 
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tent  depoisit  for,  even  where  the  limestone  is  present,  the  upper  bench 
of  coal  or  the  entire  bed  may  be  wanting.  Again,  the  massive  sand- 
stone, found  locally  on  the  horizon  of  the  Lower  Kittanning  clay,  may 
replace  both  limestone  and  coal.  These  conditions  are  all  illustrated 
in  GalUa  County. 

The  Clarion  coal,  when  normally  developed,  is  made  up  of  three 
coal  benches  with  two  clay  partings.  The  average  thickness  of  the 
separate  layers  is  about  as  follows:  lower  bench,  11  inches;  middle 
bench,  1  foot  3  inches;  upper  bench,  1  foot  2  inches.  The  lower  part- 
ing composed  of  clay  with  pyrite  nodules  is  only  about  1  inch  in  thick- 
ness, while  the  upper  bench,  made  up  of  clay  with  thin  coal  and  bone 
shale  bands,  is  about  7  inches.  Bone  partings  are  not  common  in 
the  coal  itself.  A  few  sections  will  be  given  in  order  to  illustrate  the 
various  structural  phases  of  the  Clarion  coal  in  Gallia  County. 

Near  the  head  of  Kokeene  Hollow,  Section  18,  Greenfield  Town- 
ship, the  Clarion  coal  has  been  mined  by  stripping  on  the  land  of  Wes- 
ley Clarkson.  The  bed  was  not  exposed  for  measurement,  but  Mr. 
Clarkson  reports  the  rocks  here  as  follows:  p^       j^ 

Limestone,  Ferriferotu _ 7 

Coal ]  [  1  4 

Clay --  6 

Coal 

►  Clarion. 


Clay  with  pyrite. 

Coal._ _.. 

Clay 

Coal- 


1 


6 
6 


East  of  the  above  exposure,  but  in  the  same  valley,  the  structure 
of  the  stratum  is  considerably  different.  The  upper  bench  of  coal 
is  here  wanting,  and,  in  local  areas,  the  bed  is  represented  only  by  a 
soot  streak.  The  section  given  below  was  taken  in  a  mine  on  land 
belonging  to  William  Lewis,  Section  8:  Ft       in 

Limestone,  Ferriferous. ._ _ 6 

Clay  shale ..  9 

Coal 1  [  1  7 

Clay  with  pyrite.- _[   Clarion ._ s-_  1 

Coal J  [-.  9 

The  bed  was  also  exposed  on  the  land  of  John  Jenkins,  but  the 
structure  noted  practically  duplicates  the  above.  The  Clarion  coal, 
on  Lefthand  Fork,  in  Section  7,  is  also  unsteady,  varying  from  normal 
development  to  a  black  stain.  Further,  this  is  the  condition  reported 
in  Pokepatch  Hollow,  where  the  bed  is  found  close  to  drainage  level. 
A  section  taken  in  the  limestone  mine  of  N.  A.  Wood,  at  Gallia,  shows 
the  condition  of  the  coal  in  this  locality.     The  measurements  follow: 

Ft.  In. 

Ore,  Ferriferous _ _ _ _.  3 

Limestone,  Ferriferous 4  6 

Coal,  rotten,  CZarian _ _       1 

20  -r..  B.  20. 
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Along  Blaak  Fork  Creek,  in  sections  9  and  10,  the  stratum,  where 
seen,  is  represented  by  only  two  coal  benches  or  by  a  foot  or  so  of  de- 
cayed coal.  In  Section  18,  Huntington  Township,  the  horizon  again 
appears  above  drainage.  Here,  in  local  areas,  a  massive  sandstone 
has  replaced  both  limestone  and  coal,  but  the  latter,  when  present, 
has  normal  structure.  Along  Raccoon  Creek  the  bed  disappears  below 
cover  about  1  mile  north  of  the  Gallia  County  line;  hence  it  should 
be  only  slightly  covered  in  northern  Huntington  Township. 

Extent  and  Econcmic  Features 

The  area  above  drainage  in  Gallia  County  underlain  by  Clarion 
coal  is  small,  not  exceeding  10  square  miles.  Along  Lefthand  Fork,  in 
Section  7,  Greenfield  Township,  the  coal  is  from  60  to  80  feet  above  the 
stream,  while  in  Kokeene  Hollow,  in  sections  8  and  16,  the  interval  is 
only  about  one-half  this.  Along  Pokepatch  Hollow,  the  horizon  is 
just  above  drainage  in  the  western  part  of  Section  20  and  in  the  eastern 
part  of  Section  19,  but  in  the  latter  it  again  appears  in  the  southwest 
corner.  The  Ferriferous  limestone  is  found  along  the  flood  plains  of 
Dirtyface  Creek  in  the  northwestern  part  of  Section  29,  so  the  coal  if 
present  may  be  obtained  by  stripping.  At  Gallia,  the  remnant  of  the 
bed  is  found  near  water  level.  Along  Black  Fork  Creek,  in  Section  9, 
it  occurs  near  the  base  of  the  hill  and  in  Section  10  disappears  near 
where  this  stream  joins  Symmcs  Creek.  The  Clarion  coal  appears 
above  drainage  in  only  one  locality  in  Huntington  Township,  which  is 
along  Little  Raccoon  Creek  in  Section  18,  and  near  the  mouth  of  a  small 
tributary  in  the  western  part  of  Section  7.  The  bed  is  within  easy  shaft- 
ing distance  in  other  parts  of  northern  Huntington  Township,  for  the 
strata,  appearing  at  the  surface  on  Spring  Run  and  Raccoon  Creek, 
show  that  the  coal  horizon  is  not  far  below.  At  Miller's  ford  in  Section 
12,  west.  Walnut  ToMVTiship,  the  Lower  Kittanning  coal  is  about  16 
feet  above  the  level  of  the  waters  of  Symmes  Creek,  so  the  Clarion  coal 
should  be  found  at  a  depth  not  to  exceed  20  feet.  For  a  few  miles 
along  this  stream  the  cost  of  shafting  the  coal  would  not  be  excessive. 

Extent  and  Character  Under  Cover 

In  Gallia  County  the  extent  and  character  of  the  Clarion  coal 
under  cover  are  not  known,  as  but  little  accurate  testing  by  the  drill  has 
been  dore.  Owing  to  the  unsteadiness  of  the  bed  in  southern  Ohio  it 
is  scarcely  safe  to  predict  in  regard  to  these  features,  but  from  surface 
conditions  probable  conclusions  may  be  drawn.  In  Lawrence  County, 
the  southern  boundary  of  the  productive  field  is  marked  by  a  line  drawn 
from  east  to  west  through  Moulton.  In  that  part  of  Decatur  Town- 
ship north  of  this,  the  bed  is  quite  persistent  and  well  developed.  Near 
the  Rehmcr  School  on  Buffalo  Creek,  Symmes  Township,  the  coal, 
where  exposed  in  the  bed  of  the  stream  for  a  short  distance  only,  is 


WESTERN   HALF  OF  GALLIA  COUNTY  611 

thin  and  rotten.  In  Greenfield  Township,  Gallia  County,  the  eastern 
expopure  of  the  deposit  on  Dirtyface  Creek,  in  Pokepatoh  and  Kokeene 
hollows,  and  on  Black  Fork  Creek,  shows  but  little  coal  of  value,  and 
in  fact  this  line  appears  to  mark  the  boundary  of  the  field.  The  coal 
is  somewhat  patchy  where  it  disappears  below  drainage  farther  east  in 
Madison  and  Bloomfield  townships,  Jackson  County.  North  of  this 
on  Greasy  and^  Buffalo  runs  in  Milton  Township  of  the  same  county, 
the  bed  is  quite  steady  and  has  normal  structure.  This  is  the  condition 
also  found  near  Minerton  and  Clarion  in  Wilkesville  Township,  Vinton 
County.  These  surface  indications  suggest,  therefore,  that  the  most 
likely  field  under  cover  should  be  found  in  northwestern  Huntington 
Township.  Near  the  line  drawn  from  the  Gravel  Hollow  School,  Sec- 
tion 18,  Huntington  Township,  Gallia  County,  to  the  Rehmer  School, 
Section  8,  Symmes  Township,  Lawrence  County,  the  coal  is  patchy, 
thin,  or  completely  wanting.  These  adverse  conditions  will  evidently 
carry  under  cover  for  some  distance  at  least,  and  this  line  may  mark 
the  eastern  productive  limit  of  the  field.  At  best  the  prospects  east 
of  this  are  somewhat  discouraging  ahd  the  presence  of  the  coal  should 
not  be  assumed,  although  this  zone  may  be  only  a  local  disarrangement 
in  a  large  field,  the  limits  of  which  are  yet  undefined. 

Quantity 

A  close  approximation  to  the  quantity  of  Clarion  coal  above  or 
near  drainage  in  Gallia  County  is  diflScult  to  make  owing  to  the  un- 
steadiness of  the  bed.  In  the  main  ridge  in  western  Greenfield  Town- 
ship in  which  the  bed  is  known  to  be  probably  constant  there  is  an  area 
of  about  5  square  miles.  To  this  must  be  added  the  field  along  Little 
Raccoon  Creek  in  northwestern  Huntington  Township,  embracing  at 
least  2  square  miles.  From  present  knowledge  no  trustworthy  estimate 
of  the  area  of  good  coal  under  covet*  should  be  attempted,  but  the 
conditions  at  least  favor  a  productive  area  in  northern  Huntington 
Township. 

Economic  Features 

The  Clarion  coal  yields  but  little  fuel  at  present  in  Gallia  County. 
Small  amounts  are  mined  for  local  domestic  use  on  Lefthand  Fork  and 
in  Kokeene  Hollow,  Greenfield  Township.  Along  Little  Raccoon 
Creek  it  has  not  been  attacked  since  other  beds  supply  the  necessary 
wants. 

The  Clarion  coal  belongs  to  the  high  volatile,  free-burning  class, 
but  is  quite  distinct  in  its  behavior  for  it  burns  freely  only  while  the 
gaseous  matter  is  being  consumed.  The  fixed  carbon  bums  slowly.  It 
is  an  oily  coal  and  has  a  high  cementing  value,  making  coke  of  good 
structure  undler  ordinary  conditions.  The  ash  of  the  coal  as  ordinarily 
mined  usually  rims  from  12  to  15  per  cent,  but  a  part  of  this  is  derived 
from  the  partings  and  must  be  attributed  to  dirty  mining.     In  the 
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rlean  coal  thk  compow^t  raries  from  8  to  12  p«^  fWtf-  Tke 
letf  nous  factor  in  tike  ^t»i  ^  tlw-  sulphur,  the  aaooat  <)€  wiurix 
more  than  4  per  cent.  Tbi?  ^en^nt  oectirs  both  in  the"  farm  •"rf 
phide  and  in  that  of  oqeanie  compoond^*  where  the  svlp^iar  ^ 
directly  with  the  vi^taUe  matter.  The  thin  pardn^ 
lower  and  middle  benches  of  coal  i^  nuM^  up  of  clay  as«i 
the  anrouct  of  the  pyrite  is  often  in  excess  of  that  of  the 
layfr  and  the  sulphur  myiul^*  found  in  the  roal  its* If  «fc«!Kiji  '^  "^^^ 
fully  exrlud^d.  Wh«-n  the  coal  t«  mined  cfcanly  the  diaiterss?  '^  ^-^ 
ash  is  not  *  specially  tro-irnf  ^me.  Uix  otherwise  it  often,  protrrr-^  ti- 
use  of  the  coal.  The  L«^atire  value  o(  the  CTsnan  coal  cootp^n^*  '^v.:r- 
ably  with  that  of  oth^^r  «ouTh<^m  «Jhjo  coab.  When  dear  coa^  »  -^^^^^ 
plied  it  :s  w*ll  liked  for  ^teamirg  purposes.  The  sulphur  cottenr  i^^- 
the  sooty  charaet*^r  of  th^  fu^l  an*  detrimental  to  it  fcr  doiB^sw  "25^- 
Althou^  the  Clarion  roal  tnd* «  low  an:c»g  Ohio  coai?»  thie  •*??»&*  ^ 
well  worthy-  of  reccf:nition  in  computing  the  mineral  weaith  ot  ««a— i 
County. 

FURRIFEROrS  LQCESTOXi: 

The  FfrriiVroii*  limt^tone  is  th*-  important  bench  icark  ir.  ti- 
Allegheny  forttation  of  Hjuthem  t^hio  from  which  ^ohoifi^^  5*ctii-=^ 
are  :?o  repeatedly  m»a:=ui>d.  or,  in  otiur  words,  it  is  the  guide  p«>=t 
which  frequently  right.-  iLe  !«»-t  strati^raph^r.  Its  positiofi  is  'im^t-r 
abov^  the  Clarion  otyzxl,  and  fn^m  25  to  So  f^t  above  the  BrookviLr 
coal,  the  basal  mcniF^r  of  the  Allf-ghfiiy  fomratioo.  It  ks  the  •-•rjy 
true.  rcgTilarly  Ixid^d  iin.»>tore  in  trL-  •ii\'ision  of  rocks;  howev'-f 
no<luIar.  frfsh-watfr  lim* '='toPf s  CMi^ir  at  higher  horizons.  The  f^*^- 
was  laiii  dovro  in  a  ronzpa^^t  nra--  with  ojAv  slight  stratifieatioii  hr.*^ 
alorg  whifh  it  tenuis  to  open  on  weath*rire.  The  stratum  is  vani^^'' 
in  r<»mp«/<ition.  In  s^jme  IrM-aii^i^r^  from  I  to  4  feet  of  flint  or  ctrr: 
are  ft>unfl  in  the  upfKr  part  of  the  }>^i,  while  at  other  plaees  irrejEUiAr 
n,a-><^s  of  tiii't  are  di-trir»'it»d  through  its  ertire  tbiekness.  Tbes*- 
ff  atiirf<  are  all  fourji  in  Callia  T'ounry:  hen<v  a  few  sectioiis  are  pv*n 
ftfT  thfir  illirstration. 

The  I-^rriferous  lim*  store  was  exi:«»s*d  for  measurenaent  at  a  f<*** 
plae^s  along  Lefthand  Fork.  Section  7,  Greenfield  Township,  and  s 
rer-ord  ohtairtd  Pfar  uM  Cambria  Furnat-^-  is  a-  follows: 

Ft.         ir. 
f}Te.  F^TTift'Tiri.^ _  4 

Limf->torie.  f«t-^j/»a.'*.<. . _  __  o-- 

CoaJ,  n>Ufn.  r7/j.r,„», 2 

The  thickpf  >s  of  the  deposit  in  Koket-ne  HoUuw  is  variable,  but  the 
i^^ual  measurement  is  from  5  to  7  feet. 

At  other  place?  along  Clear  Fork  north  of  this,  the  flinty  part  oi 
t  f*^-  ^>^'^^*  roTf  d  in  the  above  section,  is  much  thicker,  and  in  local  areas 
f^int  apr>ear«  in  the  entire  deposit.     The  Ferriferous  limestone  was  not 
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favorably  exposed  for  measurement  in  Pokepatch  Hollow,  but  it  is 
reported  to  average  about  6  fett  in  thickness.  On  Dirtyface  Creek, 
in  Section  29,  flinty  limestone  was  seen  at  drainage  level,  but  the  thickness 
of  the  bed  was  not  obtained.  The  measurement  of  this  stratum,  taken 
in  the  mine  of  N.  A.  Wood,  at  Gallia,  and  given  below,  shows  the  usual 
thickness  of  the  deposit  in  this  locality:  p^       j^ 

Ore,  Ferriferous _ __  3 

Limestone,  Ferriferous 4  6 

Coal,  rotten,  Clarion 1 

In  this  mine  the  thickness  of  the  bed  is  somewhat  variable,  ranging 
from  3  feet  6  inches  to  6  feet,  but  the  quality  is  up  to  standard,  for 
the  stone  is  quite  free  from  flint  or  cherty  material.  In  the  cut  of  the 
Cincinnati,  Hamilton  &  Dayton  Railway  north  of  Gallia,  the  bed  is 
again  well  exposed,  and  measures  5  feet  in  thickness. 

In  Huntington  Township  the  Ferriferous  limestone  is  above  drain- 
age in  only  one  locality,  which  is  along  Little  Raccoon  Creek  and  its 
small  laterals  in  sections  18  and  7.  Here  in  restricted  areas,  the  bed 
is  replaced  by  sandstone,  but  where  present,  the  thickness  averages 
from  5  to  7  feet.     The  quality  of  the  stone  also  is  generally  good. 

But  little  is  known  at  present  in  regard  to-  the  extent  of  the  Ferri- 
ferous limestone  uneler  cover. 

Economic  Features 

The  Ferriferous  limestone  was  of  great  importance  during  the  days 
of  the  charcoal  furnaces,  for  it  furnished  the  necessary  flux  stone  re- 
quired  in  iron  smelting.  From  this  bed  old  Gallia  Furnace,  the  only 
stack  built  in  Gallia  (,^ounty,  drew  its  main  supply  of  limestone  for 
many  years.  Since  the  stone  averages  about  94  per  cent  calcium  and 
magnesium  carbonates,  it  is  well  suited  for  metallurgical  purposes, 
and  is  used  to  some  extent  by  the  modern  furnaces  in  Jackson  and 
Lawrence  counties.  The  sulphur  is  low  and  the  phosphorus  within 
the  limits  rcquircei  for  making  iron  of  any  grade  except  Bessemer. 

The  suitability  of  the  Ferriferous  limestone  for  highway  construc- 
tion is  well  shown  by  the  many  miles  of  excellent  macadamized  roads 
found  along  its  line  of  outcrop.  While  it  has  not  been  so  largely  used 
for  road  work  in  Gallia  County,  it  is  the  main  reliance  in  Jackson, 
Scioto,  and  Lawrence  counties.  The  general  wearing  qualities  of  this 
limestone  are  on  a  par  with  those  of  others  used  in  the  State.  The  stone 
is  hard,  yet  has  great  toughness.  Its  impact  strength  is  high  but  the 
cementing  value  of  the  elust  is  low.  The  crushed  stone  is  also  highly 
recommeneleel  for  concrete,  as  it  holds  the  cement  well,  and  as  the 
interlocking  of  the  angular  fragments  gives  great  crushing  strength. 
It  has  been  widely  used  in  (lallia  and  the  adjoining  counties  to  the 
west  in  bridge,  culvert,  anel  founelation  work,  and  to  a  less  degree  in 
house,  barn,  and  silo  construction. 
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In  southern  Ohio,  the  soils  derived  largely  from  the  decay  and 
weathering  of  the  Pottsville  and  Allegheny  rocks  have,  on  the  whole 
a  low  content  of  lime.  As  this  component  is  one  of  the  few  substances 
required  for  the  growth  of  plant  life,  and,  as  it  is  especially  necessary 
to  legumes,  the  nitrogen  producing  order,  the  limestones  of  the  county 
at  once  become  a  subject  of  interest  on  account  of  their  agricultural 
value.  Western  Gallia  County  is  within  the  belt  of  low  lime  soils, 
which  fact  is  well  sho^Ti  by  observing  the  large  number  of  acid  non- 
calcareous  loving  plants  found,  and  by  noting  the  impoverished  state 
of  those  requiring  a  soil  rich  in  lime.  The  fine  blue  grass  sods  found 
along  the  outcrop  of  the  Conemaugh  formation,  in  central  and  eastern 
Gallia  County,  should  be  attributed  to  the  lime  disseminated  through- 
out the  shahs,  and  the  ease  of  germination  of  the  legumes  and  their 
hardiness  are  in  marked  contrast  to  that  in  the  western  part  of  the 
county. 

The  Ferriferous  limestone  is  well  suited  for  agricultural  piuposes. 
The  content  of  calcium  carbonate  is  about  93  per  cent,  while  that  of 
magnesium  carbonate  is  approximately  1  per  cent;  hence  the  ratio  of  these 
components  is  well  balanced  for  the  requirement  of  plant  Ufe.      The 
stone  also  contains  phosphorus,  which  is  slowly  available  for  nour- 
ishment.    The  amount  of  this  is  small,  yet  computed  to  phosphorus 
pentoxide,  the  state  in  which  it  occurs  in  the  stone,  and  in  which  it 
is  taken  up  by  the  plant,  it  equals  .2  per  cent.     This  means  4  pounds 
of   phosi)horic   acid   per   ton   of   limestone.     There   is   always   present 
in  the  fresh  limestone  a  small  amount  of  iron  disulphide,  which   at 
first  may  have  a  slight  toxic  effect  on  the  plants,  but  as  this  compound 
soon  weathers  to  the  sulphate,  which,  according  to  some  authorities, 
is  beneficial,  its  action  may  be  neglected.     The  silica,  alumina,   and 
iron  oxidf  s,  making  up  about  5  per  cent  of  the  stone,  may  be  regarded 
neutral  substances. 

N.  A.  Wood  is  the  only  person  or  firm  preparing  the  Ferrifer- 
ous limestone  for  agricultural  purposes  in  Gallia  County.  His  plant 
is  located  at  the  village  of  Gallia,  and  the  site  is  well  chosen,  for  the 
limestone,  outcropping  near  by,  has  a  massive  sandstone  above,  which 
forns  the  roof  of  the  n7ii).e.  Under  such  conditions,  mining  is  both 
econoniical  and  safe.  The  Cincinnati,  Hamilton  &  Dayton  Railway- 
affords  shipping  facilities  to  distant  points.  The  local  trade  is  good 
for  the  farmers  in  this  locality  are  fast  appreciating  the  benefits  de- 
rived from  the  proper  application  of  lime.  The  stone,  mined  in  the 
regular  way,  by  drilling  and  then  shooting  off  the  solid,  is  hauled  on 
tram  cars  with  mule  power.  The  coarse  grinding  is  done  in  a  jaw 
crusher  which  breaks  the  blocks  of  stone  to  pieces  about  1  inch  in  di- 
ameter. A  Jeffrey  pulverizer  is  used  next,  and  it  reduces  the  material 
to  a  fine  powder,  very  suitable  for  agricultural  purposes.  The  nec- 
essary  power  is  obtained  from  a  steam  e^ngine  using  coal  as  the  fuel. 
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The  grinding  capacity  of  the  plant  is  25  tons  per  day.  The  pulver- 
ized limestone  is  marketed  on  a  guarantee  of  90  per  cent  calcium  and 
magnesium  carbonates. 

FERRIFEROlfS  ORE 

The  Ferriferous  ore  was  the  most  important  bed  of  rock  in  southern 
Ohio  during  the  palmy  days  of  the  charcoal  furnaces,  for  it  was  along 
the  outcrop  of  this  ore  that  the  industry  flourished  best.  It  was  the 
main  reliance  of  the  furnaces,  and,  when  these  ran,  times  were  good, 
for  work  was  plentiful  and  brought  a  fair  reward,  and  trade  was  ac- 
tive, for  the  farmer  and  merchant  foimd  a  ready  market  for  their 
products.  The  iron  produced  commanded  the  highest  market  prices, 
for  its  excellence  was  known  far  and  wide;  hence 'fair  returns  on  the 
money  invested  were  realized  by  the  stockholders.  To  the  Ferrif- 
erous ore,  then,  much  of  the  early  activity  and  wealth  of  the  area 
must  be  credited.  Since  this  time,  the  importance  of  the  Ferriferous 
ore  has  diminished,  until  at  present  it  can  be  corsidered  an  asset  of 
only  sn^all  importance,  for  these  furnaces,  with  one  exception,  are 
known  only  by  abandoned  stacks  or  by  heaps  of  cinders. 

The  Ferriferous  ore  lies  directly  above  the  Ferriferous  or  Van- 
port  limestone.  Usually  the  ore  and  limestone  are  separated  by  a 
thin  parting,  but  in  some  localities  the  two  beds  have  so  coalesced 
that  no  line  of  demarcation  is  recognized.  The  thickness  of  the  de- 
posit is  variable.  Where  observed  in  Gallia  County  the  measure- 
ments show  from  1  inch  to  1  foot,  but  in  restricted  areas  it  is  reported 
to  have  a  thickness  of  2  feet.  On  the  outcrop  the  ore  has  a  elecidedly 
coneretionary  or  blocky  structure,  but  under  heavy  cover  this  is  not 
£0  apparent.  The  iron  was  laid  down  as  ferrous  carbonate  with  a 
small  amount  of  admixed  argillaceous  and  calcareous  ingredients. 
Along  the  outcrop  or  under  shallow  cover  the  ferrous  carbonate  has 
weathered  to  the  hydrated  ferric  oxides.  It  is  then  classed  as  a  li- 
monite  ore. 

The  Ferriferous  ore  is  foimd  along  Lefthand  Fork,  in  Section  7, 
Greenfield  Township.  Here,  as  it  was  mined  by  stripping  for  use 
at  Cambria  Furnace,  during  its  active  period,  the  ore  is  not  well  ex- 
posed for  measurement,  but  is  reported  to  vary  from  3  to  12  inches 
in  thickness.  The  ore  has  good  volume  evidently  in  Kokeene  Hollow, 
since  it  has  been  benched  to  deep  cover.  Wesley  Clarkson  states 
that,  wl  ile  the  deposit  varies  in  thickness  from  a  few  inches  to  2  feet, 
the  average  measurement  is  from  6  to  10  inches.  The  thickness  of 
the  ore  conforms  in  a  measure  to  the  irregularities  of  the  upper  sur- 
face of  the  limestone  below,  because,  where  there  is  a  low  depression 
in  the  limestone  the  ore  is  quite  thick,  and  conversely,  on  the  most 
elevated  portions,  it  is  thin.  The  thick  deposits  of  ore  are,  with  few 
exceptions,  local.  In  Pokepatch  Hollow  the  best  deposits  of  ore  are 
reported  to  have  a  thickness  of  about   1  foot.     The  ore  is  thin  and 
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flinty  where  it  appears  at  the  surface  on  Dirtyface  Creek,  in  Section 
29,  Greenfield  Township.  In  the  mine  of  N.  A.  Wood,  at  GaUia,  the 
Ferriferous  ore  is  well  exposed,  and  its  thickness  is  probably  typical 
of  the  entire  locality.  The  thickness  varies  from  a  mere  stain  to 
8  inches,  but  the  average  measurement  is  about  3  inches.  North 
of  Gallia,  where  exposed  in  the  cut  of  the  Cincinnati,  Hamilton  & 
Dayton  Railway,  the  ore  measures  5  inches.  At  the  abandoned  Black 
Diamond  mine,  in  Section  9,  Greenfield  Township,  the  ore  is  again 
well  exposed  in  the  prospect  mine,  found  near  the  base  of  the  hill: 

• 

Ft.  In. 

Ore f  Ferriferous ..         10 

Limestone,  Ferriferous ._       3 

The  Ferriferous  ore  is  found  above  drainage  in  one  locality  only, 
in  Huntington  Township,  which  is  along  Little  Raccoon  Creek,  in 
sections  7  and  18.  Because  the  bed  was  mined  by  stripping  for  use 
at  Keystone  Furnace,  outcrop  exposures  were  seldom  seen,  but  from 
a  few  observations  and  reports,  the  thickness  of  the  ore  is  estimated 
to  vary  f^om  a  few  inches  to  1  foot.  No  information  is  at  hand  in 
regard  to  the  thickness  and  character  of  the  Ferriferous  ore  under 
heavy  cover. 

Economic  Features 

The  economic  value  of  the  Ferriferous  ore  at  present  is  small,  for 
the  great  ore  beds  of  the  Northwest  now  supply  at  a  low  cost  the  neces- 
sary demands  of  the  iron  industry.  The  bed  is  too  thin  to  be  mined 
for  the  ore  alone,  but  it  has  a  fair  value  as  a  secondary  product  when 
mined  with  the  limestone  below.  Under  heavy  cover  the  iron  present 
is  in  the  form  of  ferrous  carbonate,  hence  the  ore  must  be  classed  as  a 
siderite,  but  along  the  outcrop  and  under  shallow  cover  this  compound 
has  been  oxidized  to  the  hydrated  ferric  oxides,  so  the  ore  here  belongs 
to  the  limonite  class.  The  charcoal  furnaces  were  able  to  smelt  suc- 
cessfully the  oxidized  ores  only,  consequently  mining  was  confined 
mainly  to  stripping,  and  hence  the  great  bodies  of  ore  in  the  hills  are 
yet  untouched.  The  quality  of  this  native  ore  compares  favorably 
with  that  of  the  siliceous  grades  of  Lake  ores  now  on  the  market.  The 
Ferriferous  ore  in  the  natural  state  carries  from  30  to  55  per  cent  iron, 
from  .10  to  .35  per  cent  metallic  phosphorus,  and  from  .40  to  1.25  per 
cent  manganese.  It  also  contains  small  amounts  of  lime  and  magnesia, 
which  therefore  decrease  the  necessary  addition  of  flux  stone  and 
promote  early  fusion  of  the  slag.  Thus  its  composition  is  such  that 
it  requires  ro  mixing  with  other  ores  to  produce,  on  smelting,  foundry 
iron  of  the  best  quality.  The  ore  has  a  high  content  of  hydroscopic 
water  and  of  volatile  matter,  which  when  expelled  by  heat  leave  the 
structure  open  or  porous,  a  condition  very  favorable  for  ease  of  reduc- 
tion by  furnace  gases.     Owing  largely  to  its  physical  (condition,  the 
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Ferriferous  ore  was  readily  reduced  in  the  short  stacks  of  the  charcoal 
furnaces  while  the  Lake  ores,  which  are  more  compact,  were  smelted 
With  difficulty.  The  operators  of  today  say  the  ore  works  well  in 
the  coke  furnaces,  but  they  complain  that  the  amounts  readily  avail- 
able are  too  small  to  form  a  regular  part  of  the  burden.  The  worth  of 
the  bed  to  future  generations  can  not  be  predicted,  but  its  value  to 
the  country  during  the  days  of  the  charcoal  furnaces  will  scarcely  be 
surpassed. 

LOWER  KITTANNING  CLAY 

Stratigraphy  and  Extent 

The  Lower  Kittanning  clay  in  a  few  localities  occupies  all  of  the 
interval  from  the  Ferriferous  ore  to  the  Lower  Kittanning  coal,  but  in 
most  of  the  area  it  makes  up  only  a  part  of  this  interval.  The  usual 
order  of  arrangement,  however,  in  this  area  is  that  in  which  the  clay 
comes  directly  below  the  coal,  and  sandstones  or  shales  occupy  the 
remainder  of  the  interval  to  the  Ferriferous  ore  below.  Where  the  clay 
occupies  nearly  all  of  the  interval  from  the  ore  to  the  coal,  it  is  usually 
broken  about  midway  by  a  thin  band  of  bony  coal;  in  fact,  the  deposit 
is  really  made  up  of  two  clay  beds.  The  sandstones  found  in  the  in- 
terval have  clay  for  their  main  bonding  component,  and  they  may 
gradate  both  horizontally  and  vertically  into  siliceous  clays.  The 
clay  bed  itself  is  usually  made  up  of  two  parts:  a  fat,  plastic  clay  which 
lies  next  to  the  coal  and  a  highly  siliceous  clay  which  is  below  this. 
The  total  thickness  of  the  Lower  Kittanning  clay  interval,  in  Gallia 
County,  is  about  23  feet,  but  in  this  the  clay  bed  that  lies  directly 
below  the  Lower  Kittanning  coal  has  the  most  value.  It  has  an  aver- 
age measurement  of  about  7  feet.  The  remainder  of  the  interval  is 
usually  made  up  of  sandstones  or  shales. 

In  the  area  above  drainage  in  Gallia  County,  the  Lower  Kittanning 
clay  shows  best  development  in  northwestern  Greenfield  Township.  It 
has  good  volume  on  Lefthand  Fork  and  at  the  heads  of  Kokeene  and 
Pokepatch  hollows,  but  traced  eastward  the  deposit  becomes  thin  and 
broken  and  in  local  areas  it  is  wanting.  A  few  sections  will  be  given 
to  illustrate  the  various  phases  of  the  deposit  in  this  area. 

On  Lefthand  Fork  in  Section  7,  Greenfield  Township,  the  Lower 
Kittanning  clay  has  normal  thickness  and  quality.  These  features  are 
shown  by  the  following  section  taken  near  Cambria  Furnace: 

Ft.  In. 

Coal.. I  {  1  2 

Cleiy ..' Louder  Kittanning ^16 

Coal.J  1    .  6 


i-ii  1-  I  f  Lower  Kittanning. 


3  6 

3 


Clay,  siliceous,  good 

The  bed  has  much  the  same  character  at  the  head  of  Kokeene 
Hollow,  but  it  thins  and  becomes  more  siliceous  towards  the  mouth  of 
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the  valley.  In  Pokepatch  Hollow,  the  Lower  Kittanning  clay  is  above 
drainage  in  sections  19  and  20,  and  it  has  excellent  volume,  but  the 
coal  above  is  thin.  The  clay  is  also  divided  by  a  parting  of  coal.  These 
features  are  shown  in  the  following  section  taken  on  the  land  of  the 
Cambria  Clay  Products  Company  in  the  northeastern  part  of  Section  19: 

Ft.  In. 

CotA,  Lotoer  KiUanning ^ 1  6 


Clay,  siliceous 

Clay  shale 

Coal 

Clay,  plastic,  good. 


Laiper  Kitianning. 


1 
4 


1.0      .. 

This  clay  is  above  drainage  on  the  tributary  of  Dirtjrface  Creek 
in  Section  30.  Near  the  central  part  of  this  section,  the  rocks  were 
well  exposed  along  the  roadside  where  the  measurements  given  below 
were  obtained: 

Ft,  In. 

Coal,  Loiver  KiUanning... 1  4 

Clay,  part  siliceous,  Loiocr  Xiitonnin^ 8 

East  of  the  above,  on  the  farm  of  Cecelia  Pickens,  in  Section  29, 
the  clay  is  exposed  near  drainage  level  in  a  prospect  mine  located  east 
of  the  Cincinnati,  Hamilton  &  Dayton  Railway.  The  section  is  given 
below: 

Pt.  '  In. 

CosAf  Lower  Kiitanning ^  3 

Shale,  dark _  2 

Clay,  light,  plastic,  I/OUJcr  Xi^tonningr _      3 

At  the  village  of  Gallia  the  member. is  due  above  drainage,  but 
both  clay  and  coal  are  completely  replaced  by  a  massive  sandstone. 
However,  north  of  this  in  the  railroad  cut  in  the  eastern  part  of  Section 
29,  a  thin  deposit  of  clay,  the  measurement  of  which  is  given  in  the 
following  section,  was  exposed  near  the  track  level: 

Ft.  In. 

Coa,\f  ixTegvd&Tf  Lovjer  KiUanning i ._  8 


Clay,  dark. . 1  ^^^  KUtanning. 

Clay,  light,  siliceous 


1  6 


The  Lower  KittarTing  clay,  even  when  present,  is  poorly  repre- 
sented alorg  Black  Fork  Creek  in  sections  9  and  10,  Greenfield  Township. 
Here  the  Lower  Kittanning  interval  was  much  disturbed  during  or  just 
prior  to  the  deposition  of  the  massive  sandstone  on  the  horizon  above. 
The  followirg  section,  taken  near  drainage  level  at  the  abandoned 
Black  Diamond  mine,  in  Section  9,  illustrates  these  features: 

Pt.         In. 

Sandstone,  massive _ __ _ 38 

Sandstone  with  finger  coal,  Lower  iCiWanniTi^ _. 1 

Clay  a.nd  shalef  Loioer  KiUanning _ 4 

Oie^  Ferriferous 10 

Limestone,  Ferriferous 3 
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Here  the  Lower  Kittanning  coal  is  represented  only  by  finger  coal 
in  the  lower  part  of  the  massive  sandstone,  while  the  clay  below,  vary- 
ing from  3  to  6  feet  in  thickness,  is  shaly  and  siliceous. 

Huntington  Township. — In  Huntington  Township  the  Lower 
Kittanning  clay  is  above  drainage  along  Little  Raccoon  Qreek  and  its 
small  tributaries  frOm  the  Jackson-Gallia  County  line  to  where  it  dis- 
appears below  cover  in  the  northern  part  of  Section  20.  The  bed  is 
irregular  in  structure  and  somewhat  uncertain  in  extent,  since  it  is 
replaced  locally  by  sandstones.  Some  of  the  rocks  exposed  along  th(B 
road  from  the  bridge  across  Little  Raccoon  Creek  to  the  summit  of  the 
hill  in  the  northwestern  part  of  Section  19  are  given  in  the  following 
section,  which  illustrates  the  deviation  of  the  bed  from  its  normal 
structure: 

Ft.         In. 

Sandstone,  massive _ 26  6, 

Coal,  Lower  Kitianning.  .  .._ 2  4 

Clay.. / 


Coal 

Clay  shale 

Clay,  dark... 

Coal 

Clay,  dark. . . 


*    Longer  Kittanning <    - 


8 
0 

6 
6 


»4        .. 

The  thin  coals  interstratified  with  the  clay  in  this  area  are  very 
local  in  extent,  but  layers,  similarly  placed,  are  found  in  the  deposit 
in  Lawrence  and  Jackson  counties. 

Walnut  Township. — The  Lower  Kittanning  clay  appears  above 
the  waters  of  Symmes  Creek  in  the  western  part  of  Section  12,  west, 
Walnut  Township.  The  following  rocks  were  exposed  for  measurement 
at  Miller's  Ford: 

Ft.         In. 

Sandstone,  shaly _ 5 

Covered - j...  3 

Coal  blossom,  Lot/;er  iCt/tannin^ 2 

Clay  f  Lower  Kittanning 2 

Extent  Under  Cover 

No  definite  information  was  obtained  in  regard  to  the  thickness 
and  character  of  the  Lower  Kittanning  clay  under  cover  in  Gallia  County. 
Above  drainage  there  is  a  general  decrease  eastward  in  both  thickness 
and  quality;  hence  the  prospects  for  large  development  under  cover 
are  not  encouraging. 

Economic  Value 

The  sections  of  the  Gallia  County  rocks  given  show  that  while 
the  arrangement  and  character  of  the  beds  lying  between  the  Ferri- 
ferous ore  and  the  Lower  Kittanning  coal  are  variable,  the  interval 
contains  clays  Suitable  for  ceramic  purposes.  The  clay  averages  about 
7  feet  in  thickness,  and  for  some  grades  of  ware  the  clay-bond  sand-> 
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stones  associated  with  it  may  also  be  utilized.  Both  the  clay  and 
sandstone  are  bufif  burning  and  moderately  refractory.  The  alumina 
in  the  clay  varies  from  25  to  37  per  cent,  and  the  bases  seldom  exceed 
6  per  cent.  The  working  qualities  of  the  Lower  Kittanning  clay  are 
excellent;  in  fact,  it  is  regarded  as  the  standard  plastic  clay  of  Ohio. 
It  is  easily  ground  or  crushed  to  the  fineness  desired,  and  it  forms  plastic 
muds  by  simply  working  or  pugging  with  water.  The  mud  is  easily 
shaped  into  ware  by  molding  or  turning,  and  it  flows  through  dies  to 
form  columns  which  seldom  show  serious  defects.  The  green  ware  may 
be  dried  quickly  and  safely  by  any  of  the  modern  drying  systems,  but 
of  course  the  kind  of  ware  manufactured  determines  to  a  degree  the 
type  of  drier  to  be  used.  The  burning  behavior  of  the  Lower  Kittanning 
clay  is  its  best  feature,  and  the  one  that  gives  it  superiority  over  most 
of  the  other  coal  formation  clays.  At  moderate  temperatures  it  solidifies 
to  a  well  cemented  body,  the  density  of  which  may  be  varied  easily 
by  changing  the  physical  structure  of  the  mass  or  by  burning  to  different 
temperatures.  The  vitrification  range  is  long,  thus  assuring  a  high 
percentage  of  properly  burned  ware  from  each  kiln.  The  fire  and  also 
the  drying  shrinkages  are  moderately  low;  hence  but  little  ware  is  lost 
through  cracking,  warping,  or  deformation.  Another  quality  of  prime 
importance  is  that  the  color  of  the  burned  body  is  stable  and  exceptionally 
pleasing,  so  the  ware  appeals  to  the  prospective  purchaser.  The  clay 
is  well  adapted  for  the  manufacture  of  stoneware,  sewer  pipe,  fireproofing, 
high-grade  face  brick,  second-grade  fire  brick,  and  paving  blocks.  It 
is  also  used  in  the  manufacture  of  terra  cotta,  roofing  tile,  yellow  ware, 
and  enameled  tile. 

The  Lower  Kittanning  clay  is  directly  associated  with  the  Lower 
Kittanning  coal,  which  is  also  a  bed  of  importance.  Both  clay  and 
coal  may  be  mined  from  the  same  entry,  and  the  combined  thickness 
of  the  beds  gives  sufficient  height  for  ease  and  economy  in  mining. 
The  coal  may  be  used  in  the  manufacture  and  burning  of  the  clay  into 
marketable  ware.  With  only  ordinary  economy  IJ  tons  of  coal  give 
the  power  and  heat  necessary  for  the  production  of  1,000  brick;  hence 
under  these  conditions  a  4-foot  bed  of  clay  may  be  converted  into  ware 
with  a  2-foot  8-inch  bed  of  coal.  In  Gallia  County  the  Clarion  and 
Middle  Kittanning  coals  are  also  present  near  the  Lower  Kittanning 
clay  field,  so  they  may  be  drawn  upon  if  necessity  demands.  The 
Lower  Kittanning  clay  has  not  been  utilized  in  Gallia  County,  but  the 
conditions  are  favorable  for  the  establishment  of  ceramic  plants,  espec- 
ially in  western  Greenfield  Township. 

LOWER  KITTANNING  COAL 

The  Lower  Kittanning  coal  is  one  of  the  most  valuable  coal  deposits 
in  southern  Ohio,  for  it  is  the  main  reliance  for  fuel  in  Lawrence  County. 
It  is  also  worked  extensively  in  Jackson  County.     At  present  it  ranks 


WESTERN  HALF  OP  GALLIA  COUNTY  621 

fourth  in  importance  in  Gallia  County.  It  is  far  more  steady  than  the 
other  beds,  as  with  fair  thickness  and  with  few  wants  it  may  be  readily 
traced  from  the  Ohio  River  near  Ironton  in  Lawrence  County  to  Hamden 
in  yinton  County.  The  associated  clays  of  economic  worth  also  give 
the  Lower  Kittanning  coal  a  special  value  over  other  coals  in  the  area 
since  this  combination  of  materials  has  l6d  to  the  establishment  of  large 
industrial  plants. 

Stratigraphy  and  Extent 

When  the  members  are  considered  in  ascending  order,  the  Lower 
Kittanning  coal  is  the  third  coal  deposit  in  the  Allegheny  formation; 
but,  in  Gallia  County,  it  is  the  second  coal  deposit  exposed,  since  the 
Brookville  coal,  which  should  outcrop  here,  is  wanting.  Its  position 
in  this  county  is  about  23  feet  above  the  Ferriferous  limestone  and 
38  feet  below  the  Middle  Kittanning  coal.  Here  the  deposit  is  very 
unsteady  and  averages  thin,  not  to  exceed  1  foot  8  inches.  When 
the  bed  is  traced  from  place  to  place  along  its  outcrop,  the  observer 
is  impressed  by  the  various  phases  shown. 

Greenfield  Township. — ^Along  Lefthand  Fork,  near  old  Cam- 
bria Furnace,  Section  7,  Greenfield  Township,  the  structure  of  the 
bed  is  normal,  but  thie  upper  coal  bench  is  somewhat  thin  and  the  clay 
parting  exceptionally  heavy.     The  section  taken  follows:    ^       j^ 

Shale _ 2 

Clay,  part  flinty,  Oak  HiU _.- 1  4 

CoaL- 
Clay.. 
CoaL- 

Farther  down  the  valley  the  bed  is  generally  thin  and  in  places 
wanting.  Near  the  head  of  Kokeene  Hollow,  in  Section  18,  the  Lower 
Kittanning  coal  was  formerly  mined  for  local  use.  The  coal  was  not 
exposed  for  measurement,  but  the  bed  is  reported  by  Wesley  Clarkson 
to  have  the  following  structure:  p^^      j^ 


Longer  Kittanning. 


1  2 

1  6 

6 


Coal.. 

Clay,  .  \  Lower  Kittanning, 

Coal. 


2 

7 
6 


From  here  to  the  mouth  of  the  valley  the  deposit  is  poorly  rep- 
resented. It  is  usually  thin,  and  in  some  localities  it  is  replaced  by 
the  overlying  massive  sandstone. 

But  little  may  be  said  in  favor  of  the  Lower  Kittanning  coal  in 
Pokepatch  Hollow,  because,  when  present,  it  is  thin  and  bony.  A 
section  taken  along  an  old  ore  road  in  this  hollow,  on  the  property 
of  the  Cambria  Clay  Products  Company,  shows  the  general  character 
of  the  bed  in  Section  19,  and  the  measurements  of  the  rocks  are  given 

*^^1^W-  Ft.  In. 

Coa.\y  Lower  Kittanning 1  6 

Clay,  siliceous- -_ 1 
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JL        In. 

Clay  shale 4 

Coal - ..  7 

Clay,  plastic, 10 

The  layer  of  coal,  7  inches  in  thickness,  shown  in  the  section  just 
given,  and  separated  from  the  coal  above  by  5  feet  of  clay  and  clay 
shale,  may  represent  the  normal  lower  bench  of  the  Lower  Kittanning 
deposit,  but,  from  its  character  and  extent,  it  appears  to  be  only  a 
stray  bed.  The  stratum  is  above  drainage  in  the  western  part  of  Sec- 
tion 20,  but  no  coal  of  value  was  found. 

The  condition  of  the  Lower  Kittanning  coal  on  the   tributary 

of  Dirtyface  Creek,  in  Section  30,  Greenfield  Township,  is  much  the 

same  as  that  shown  in  Pokepatch  Hollow.     Near  the  head  of  the  valley, 

on  the  Murdock  property,  the  coal  was  exposed  in  the  creek  bed  and 

measured  as  follows: 

n.      IB. 

Sandstone,  massive _. 35 

Shale _ -     --  8 

Coal,  Lotoer  KiUanning 1  2 

Near  the  mouth  of  this  stream,  and  on  Dirtyface  Creek,  in  Sec- 
tion 29,  the  Lower  Kittanning  coal  is  only  a  few  inches  in  thickness, 
and  in  a  part  of  the  area  it  is  wanting. 

At  the  village  of  Gallia  the  bed  is  also  thin,  or  completely  replaced 
by  the  overlying  massive  sandstone.  North  of  this,  it  is  exposed  in 
the  cuts  of  the  Cincinnati,  Hamilton  &  Dajiion  Railway,  and  its  thick- 
ness is  shown  in  the  following  section: 

Ft.         In. 

Sandstone,  massive 20 

Coal,  irregular,  Lot&6r  Xt^nntft^ —  8 

.   Clay,  dark 1  6 

Clay,  light,  siliceous - -  6 

Sandstone,  light,  clay-bond . 9 

Orfe,  Ferriferoua _ --  6 

Limestone,  Ferrtferous . 6 

At  the  abandoned  Black  Diamond  mine,  in  Section  9,  Greenfield 
Township,  the  horizon  of  the  Lower  Kittanning  coal  is  near  the  base 
of  the  hill,  and  the  bed  is  represented  only  by  finger  coals  in  the  sand- 
stone. This  is  illustrated  by  the  following  section,  taken  in  a  prospect 
mine: 

Ft.         In. 

Sandstone  with  finger  coals,  Lower  KiUanning  horizon 1 

Clay  and  shale. 4 

Ore,  Ferriferous 10 

This  condition  is  found  also  along  Black  Fork  Creek,  in  Section 
10,  and  along  Symmes  Creek,  in  Section  11. 

Huntington  Township. — The  Lower  Kittanning  coal  is  above 
drainage  along  Little  Raccoon  Creek  and  its  tributaries,  in  sections 
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7,  17,  18,  and  19,  Huntington  Township.  The  following  section, 
taken  near  the  residence  of  W.  F.  White,  in  the  central  part  of  Section 
7,  shows  the  thickness  of  the  bed  at  this  place,  and  the  interval  to 
coal  higher  in  the  geological  column: 

Ft.         In. 

Coal  hloaeomj  Middle  Kiltanning 1 

Clay  shale _ 1 

Sandstone,  parts  covered 17     ,    ._ 

Sandstone  with  pebbles  in  lower  part 8 

Coal,  Lower  Kittanning _ _  2  6 

On  the  farm  of  A.  Long,  in  the  southern  part  of  Section  18,  the 
coal  was  exposed  for  measurement  along  the  bank  of  Little  Raccoon 
Creek.     The  record  taken  follows: 

Ft.        In. 

Sandstone,  massive. _ .._.     16 

Coal,  Lower  Kittanning 2  9 

Clay  and  covered--- 25 

Along  the  road,  in  the  northeast  comer  of  Section  19  the  rocks 
were  well  exposed,  and  the  record  obtained  is  given  below: 

Ft.         In. 

Coal  hloBBom,  Middle  KiUanning.. _      4 

Sandstone __ 26  6 

Coalf  Lower  Kittanning _ 2  4 

Clay 4  8 

Coal - - - - 6 

Clay  shale. 2 

Clay,  dark .-_ 1  6 

Coal _ 6 

The  two  thin  coal  layers  shown  below  the  regular  bench  of  the 
Lower  Kittanning  deposit  in  the  above  section,  are  strays,  and  very 
local  in  extent.  The  massive  sandstone,  often  conglomeratic,  found 
directly  above  the  Lower  Kittanning  coal  along  Little  Raccoon  Creek, 
was  laid  down  by  currents  of  sufficient  strength  to  affect  the  coal  bed 
previously  deposited.  The  irregularity  in  the  thickness  of  the  coal 
bed  in  most  of  this  area,  and  also  its  absence  in  restricted  districts, 
may  be  accounted  for  in  this  way.  The  Lower  Kittanning  coal  is 
also  above  drainage  at  the  head  of  the  hollow  in  the  western  part  of 
Section  6. 

Walnut  Township. — The  Lower  Kittanning  coal  is  found  near 
drainage  level  along  Symmes  Creek,  in  the  western  part  of  Section  12, 
west,  Walnut  Township.  Years  ago  it  was  mined  to  a  small  extent 
for  house  use,  and  is  reported  by  local  parties  to  be  from  2  feet  to  2 
feet  6  inches  in  thickness.  A  section  taken  at  Miller's  Ford  shows 
its  relation  to  the  Middle  Kittanning  coal  above.  The  measurements 
follow: 

Ft.  In. 

Coal  and  ps^ing^j  Middle  Kittanning 3  5 

Shales  and  oovered 25 
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Ft         In. 

Shales,  sandy _ 10 

Sandstone,  shaly __  5 

Ck>vered ,. 1  3 

Coal  hloasomt  LfOwer  Kiiianning .- 2 

Clay - 2 

Extent  and  Character  Under  Cover 

The  Survey  was  unable  to  collect  any  drill  records  which  gave 
information  m  regard  to  the  volume  and  extent  of  the  Lower  Kittanning 
coal  below  drainage  level,  but  from  the  character  of  the  bed  shown 
along  the  outcrop  the  prospects  for  good  fields  under  cover  are  not 
encouraging.  Since  the  coal  is  thin  and  bony  where  exposed  in  adjoin- 
ing territory  on  Little  Bu£falo  Creek,  and  on  Caulley  Fork  in  Symmes 
Townships,  Lawrence  County,  and  on  Dirtyface  Creek  in  Greenfield 
Township,  Gallia  County,  the  prospects  for  much  coal  of  value  in 
southern  Greenfield  Township  are  poor;  however,  the  coal  exposed  along 
Symmes  Creek  near  McDaniel  gives  some  hope  for  a  covered  field  in 
western  Walnut  Township.  The  Lower  Kittanning  coal,  where  exposed 
along  Sjnrmes  Creek  and  its  tributaries  in  northeastern  Greenfield 
Township,  Gallia  County,  and  in  Madison  Township,  Jackson  County, 
is  usually  partially  or  completely  replaced  by  a  massive  sandstone, 
which  will  thus  continue  under  cover  for  some  distance  at  least;  hence 
the  bed  is  doubtfully  of  economic  value  in  northwestern  Perry  and 
western  Raccoon  townships.  In  western  Huntington  Township,  along 
the  Little  Raccoon  Valley,  the  coal  is  usually  thin,  while  along  Raccoon 
Creek  south  of  Minerton,  Wilkesville  Township,  Vinton  County,  the 
bed  is  thin  or  wanting.  Such  conditions  do  not  favor  the  presence  of 
large  areas  of  well-developed  coal  in  Himtington  Township.  It  is  not 
safe  to  advance  any  statement  as  to  the  condition  of  the  Lower  Kit- 
tauning  coal  east  of  the  belt  traced,  since  so  many  factors  were  opera- 
tive during  its  deposition.  The  aid  of  the  drill  will  be  required  to  give 
definite  information  on  this  matter. 

.Economic  Features 

At  a  few  places  in  Gallia  County,  the  Lower  Kittanning  coal  has 
been  worked  occasionally  for  local  domestic  use.  The  thickness  of  the 
bed,  excluding  clay  partings,  is  from  a  few  inches  to  about  3  feet,  but 
the  average  measurement  is  about  I  foot  8  inches.  In  local  areas, 
however,  the  deposit  has  a  mean  thickness  of  2  feet  6  inches.  The  bed 
under  normal  conditions  is  divided  into  two  coal  benches  with  a  parting 
of  clay.  It  also  has  clay  for  the  floor.  These  clays  are  aids  in  mining, 
especially  where  the  coal  is  low,  since  the  cutting  may  be  done  in  them. 
The  real  roof  of  the  coal  in  most  of  the  area  examined  is  a  massive 
sandstone  under  which  mining  is  moderately  safe.  In  some  localities 
the  coal  and  sandstone  are  separated  by  a  thin  shale,  which  must  be 
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removed  in  mining  the  coal,  since  water  readily  loosens  this  from  the 
sandstone  above.  The  coal  is  quite  free  from  sulphur  balls,  bone 
partings,  or  sand  pockets;  hence  it  drills  easily  and  requires  no  sorting 
to  yield  clean  fuel. 

The  Lower  Kittanning  coal  bums  freely  during  its  entire  period  of 
combustion.  The  fixed  carbon  averages  about  48  per  cent,  while  the 
calorific  value  is  about  1,200  B.  t.  u.  The  hydroscopic  water  is  high 
as  the  coal  is  rather  soft,  and  as  it  contains  many  thin  layers  of  ''mother 
coal'\  The  sulphur,  usually  amounting  to  2.50  per  cent,  occurs  in  the 
form  of  pyrite  or  marcasite,  which  is  distributed  in  thin  sheets  along 
the  bedding  planes.  The  ash  is  clay-like  in  character  and  clinkers 
only  at  high  temperatures.  The  usual  amount  of  this  constituent  in 
the  fuel  is  about  8  per  cent  although  it  varies  in  different  localities 
and  in  different  parts  of  the  bed.  The  amount  of  soot  it  produces 
diu-ing  combustion  is  small.  In  fact,  in  this  respect  it  ranks  much  above 
the  other  coals  in  the  Allegheny  formation.  The  Lower  Kittanning 
coal  has  a  cementing  value;  hence  it  will  make  coke,  but  the  product  is 
somewhat  dense  and  brittle  as  the  cells  have  small  volume  and  thin 
walls.  This  coal  is  considered  an  excellent  steaming  fuel,  and  when 
all  of  its  qualities  are  duly  considered  it  deserves  a  high  position  in  the 
scale  of  southern  Ohio  coals.  It  has  the  main  qualities  desired  for  a 
general  domestic  coal,  and  it  is  rated  by  its  consumers  close  to  the 
Quakertown  coal,  which  has  been  the  standard  house  fuel  for  many 
years.  There  are  only  a  few  coals  in  southern  Ohio  that  are  regarded 
with  favor  for  use  as  fuel  in  developing  attractive  shades  and  mature 
finish  on  the  surface  of  ceramic  ware.  Of  the  important  coals,  the 
Quakertown  bed  ranks  first,  and  the  Lower  Kittanning  second.  At 
present  the  latter  coal,  where  found  in  the  area  above  drainage  in  Gallia 
County,  is  usually  too  thin  to  be  worked  alone  with  economy  for  a 
general  market  product.  Thus  marketed  the  coal  will  bring  into  the 
county  only  a  small  revenue.  If  both  coal  and  clay  are  mined,  and 
the  fuel  used  on  the  ground  in  the  manufacture  and  burning  of  the 
clay  into  ware,  which  is  then  sold,  the  amount  of  money  received  will 
far  exceed  that  derived  from  the  sale  of  the  coal  alone.  This  utiliza- 
tion will  also  give  employment  to  a  large  additional  force  of  men. 

MIDDLE  KITTANNING  CLAY 

The  Middle  Kittanning  clay  lies  directly  below  the  Middle  Kit- 
tanning coal,  and  in  Gallia  County  it  averages  about  3  feet  in  thick- 
ness. In  a  few  localities  the  bed  has  a  thickness  of  6  feet,  while  in 
other  areas  it  is  practically  wanting,  as  the  coal  lies  close  to  the  massive 
sandstone  below.  The  clay  is  everywhere  siliceous,  but  has  sufficient 
plasticity  to  be  easily  manufactured  into  ware.  The  deposit  often 
contains  concretionary  matter  which  is  troublesome  in  ceramic  work. 
The  clay  and  clay  shales  found  above  the  Middle  Kittanning  coal  in 
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a  number  of  mines  are  also  of  good  quality,  and  they  may  be  worked 
along  with  the  clay  below.  These  clays  are  more  restricted  in  their 
application  than  the  Lower  Kittanning  clay,  but  they  may  be  used  in 
the  manufacture  of  a  variety  of  products,  although  they  are  best  suited 
for  paving  and  building  brick. 

MIDDLE  KHTANNING  COAL 

Siraiigraphy  and  Extent 

The  Middle  Kittanning  coal  lies  about  midway  in  the  rocks  that 
make  up  the  Allegheny  formation.  When  only  the  important  coal 
beds  are  considered  in  regard  to  their  position  in  the  formation,  it  is 
fourth  from  the  base  and  third  from  the  top.  The  Middle  Kittanning 
coal  in  Gallia  Coimty  usually  lies  about  63  feet  above  the  Ferriferous 
limestone,  or  38  feet  above  the  Lower  Kittanning  coal.  From  the  aver- 
age of  the  intervals  measured  in  the  county  this  bed  is  also  placed 
about  24  feet  below  the  Lower  Freeport  coal  and  about  78  feet  below 
the  Upper  Freeport  coal.  However,  the  intervals  are  far  from  being 
constant,  since  the  basins  were  undergoing  many  changes  during  that 
time.  Waves  were  eroding  land  areas,  or  portions  only  slightly  sub- 
merged; currents  were  here  cutting  deposits,  and  elsewhere  laying  down 
thick  beds  of  sands  with  occasional  intermingling  of  gravel;  rivers 
were  building  up  deltas  of  S£Mid  and  silt,  while  during  the  more  quiescent 
stages  other  forces  were  depositing  limestones,  shales,  clays,  and  coals, 
tinder  such  conditions  of  deposit  constancy  of  interval  or  of  structure 
and  persistency  in  the  extent  of  the  beds  are  not  to  be  expected.  These 
phases  are  well  illustrated  in  the  rocks  of  Gallia  County.  The  interval 
from  the  Middle  Kittanning  coal  to  the  Lower  Kittanning  coal  below 
varies  in  thickness  from  25  to  85  feet,  but  from  the  former  coal  to  the 
Ferriferous  limestone  it  is  much  more  constant.  From  the  Middle 
Kittanning  coal  to  the  Lower  Freeport  coal  above  the  interval  expands 
from  12  to  as  much  as  45  feet,  while  it  averages  much  less  in  thickness 
here  than  in  Lawrence  County.     See  Map  IX. 

The  structure  of  the  Middle  Kittanning  coal  in  Gallia  County  is 
also  erratic,  brt  that  most  commonly  observed  is  as  follows, — a  lower 
coal  bench  with  a  mean  thickness  of  2  feet  1  inch,  a  clay  or  clay  shale 
parting  about  5  inches  in  thickness,  and  an  upper  coal  bench  the  average 
measurement  of  which  is  about  1  foot.  In  restricted  areas  other  benches 
of  coal,  usually  bony  and  separated  by  clays,  are  found  above  the  main 
bed.  The  lower  or  principal  coal  bench  varies  in  thickness  from  a 
mere  mark  to  2  feet  8  inches,  and  it  may  also  be  separated  by  bedding 
planes  into  tw(5  or  more  layers  of  block  coals  of  somewhat  different 
grades.  The  partings  and  upper  coal  benches  are  wanting  in  some 
areas,  since  they  are  often  replaced  by  the  massive  sandstone  found 
on  the  horizon  above.  The  parting  between  the  lower  or  principal 
coal  bench  and  the  one  above  varies  in  thickness  from  1  inch,  or  even 
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less,  to  2  feet.  The  second  coal  bench  is  wanting  in  many  localities, 
but,  when  present,  its  thickness  ranges  from  5  inches  to  2  feet.  The 
coal  benches  and  the  partings  found  above  the  main  bed  in  only  a  few 
localities  are  very  unsteady  in  thickness  and  changeable  in  composition. 

In  extent,  also,  the  Middle  Kittanning  coal  is  very  inconstant, 
for  it  is  subject  to  many  wants.  In  some  localities  apparently  the 
bed  was  never  deposited  to  any  considerable  thickness,  for  the  clay  is 
found  with  only  a  marking  of  coal.  Above  the  coal  shale  is  present, 
indicating  quiet  water  deposition  with  little  erosive  action.  In  other 
areas  the  coal  bed  was  evidently  deposited,  but  later  eroded,  since 
scattered  remnants  of  the  coal  are  found  from  place  to  place  along  its 
horizon.  In  parts  of  Greenfield  and  Huntington  townships  the  interval 
is  made  up  of  massive  sandstones,  in  which  no  trace  of  the  coal  bed  is 
found.  From  this  it  appears  that  during  the  coal  forming  time  condi- 
tions were  favorable  only  for  the  deposition  of  sandstones.  Many 
of  these  features  are  illustrated  in  the  sections  given  later.  The  Middle 
Kittanning  coal  is  above  drainage  in  all  of  Greenfield,  in  four  Siections  in 
northwestern  Walnut,  in  two  sections  in  western  Perry,  in  western 
Raccoon,  and  in  western  and  northern  Himtington  townships. 

Greenfield  Township. — ^The  .Middle  Kittanning  coal  has  fair 
thickness,  and  is  quite  steady  in  the  northern  part  of  Greenfield  Town- 
ship, but  it  thins,  or  in  local  areas  goes  out  completely  in  the  southern 
part.  In  sections^  and  18  the  horizon  lies  near  the  summits  of  the  ridges, 
and  the  coal  bed  has  a  thickness  of  about  1  foot  8  inches.  On  the  land 
of  Albert  Miller,  in  the  southwestern  part  of  section  9,  the  bed  is  mined 
by  drifting  for  local  use.     The  section  taken  here  follows:    ^^      j^ 

Sandstone _ 20 

Shale 2  1 

Clay,  dark : 8 

Coal,  Middle  Kittanning 1  10 

In  the  southern  part  of  the  same  section  the  bed  is  also  mined  near 
the  road  that  leads  to  the  village  of  Gallia.  Besides  the  main  coal  bench 
there  is  present  also  another  bench  above,  which  varies  in  thickness 
from  a  thin  stain  to  1  foot  4  inches.  The  following  measurements, 
illustrating  the  structure  of  the  coal,  were  made  at  a  mine  on  land 
of  Garnet t  Trainer:  ^       , 

Ft.  In. 

Sandstone,  massive 25 

Shale 2  1 

Coal,  unsteady 

Middle  Kittanning 


Clay  shale,  dark 

Coal -. 


9 
4 


2 


Clay 1 


The  Middle  Kittanning  coal  was  formerly  mined  for  railroad 
shipment  north  of  Black  Fork  Creek,  in  Section  9.  The  bed  at  this 
place  is  made  up  of  three  coal  benches,  separated  by  thin  partings. 
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and  has  1  foot  or  more  of  shale,  and  then  sandstone  for  the  roof.  The 
influence  of  the  various  forces  that  deposited  the  massive  sandstone 
between  the  two  Kittanning  coals  is  noticed  in  the  expansion  of  the  inter- 
val separating  them  from  a  normal  distance  of  38  feet  to  one  of  86  feet. 
The  section  taken  at  the  abandoned  Black  Diamond  mine  is  given 
below: 

Shale... 

Coal 

Clay  shale,  black 

Coal * >     MiAAl^  fT'iJf^nninn  < 

Clay.... 

Coal , 

Clay- ....1_. 3 


Middle  Kittanning. 


Ft. 

In. 

1 

4 

1 

^  ^ 

^  ^ 

7 

1 

11 

_  ^ 

1 

2 

In  Section  10  the  Middle  Kittanning  coal  has  been  mined  in  the 
few  high  hills  in  which  the  bed  is  due,  and  from  local  reports  it  has 
much  the  same  thickness  here  as  it  has  at  the  Black  Diamond  mine. 
The  bed  is  present  in  the  eastern  and  southern  parts  of  Section  11, 
where  it  has  been  mined  for  many  years  for  a  local  fuel  supply.  The 
following  measurements  were  made  at  the  mine  of  Henry  Wood: 


Sandstone,  massive 20 

Shale ._ 4 

Coal,  bony... 

C^al,good...  )  Middle  Kittanning. 

Coal 


In. 


3 

1 

4 

11 


'  :The  upper  coal  bench  measures  from  1  foot  4  inches  to  1  foot  6  inches, 
the  clay  parting  from  1  to  6  inches,  and  the  lower  coal  bench  from 
1  foot  11  inches  to  2  feet  2  inches.  North  of  the  above  locality  it  is 
also  mined  on  the  land  of  J.  W.  Shelton,  where  the  bed  has  the  follow- 
ing structure:  Pt.       in. 


Coal 

Clay 

Coal 

Clay,  light-. - 
Coal 


Middle  Kittanning. 


2 
3 

2 
3 


The  thin  block  layer  of  coal  below  the  main  bench  varies  in  thick- 
ness from  2  to  4  inches,  and  it  is  quite  free  from  impurities.  The 
other  two  coal  benches  have  about  the  normal  thickness  for  the  de- 
posit in  this  area.  The  bed  is  found  above  cover  only  along  a  small 
stream  in  the  southwestern  part  of  Section  12.  No  information  was 
obtained  in  regard  to  its  character  here.  In  Section  13,  Greenfield 
Township,  the  Middle  Kittannmg  coal  is  found  near  the  base  of  the 
hills  along  Symmes  Creek,  and  it  has  been,  and  is  at  present,  mined 
at  a  number  of  places  for  the  local  fuel  supply.  In  the  northern  part 
of  this  section,  on  land  of  Henry  Hutchison,  both  the  Middle  Kit- 
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tanning  and  Upper  Freeport  coals  have  been  mined.     The  rocks  meas- 
ured are  recorded  below:  ^       ^^ 

Coal,  shaly 1  f    1  1 

Clay. [   Upper  Freeport |  -.  1 

Coal -...J  [   2        11 

Clay  and  covered. _. - - 3 

Sandstone,  massive,  with  parts  covered... 1 41 

Shale _ 11 

Covered _ 3 

Coal,  3fidd/e  Xt^nmnj,  reported  thickness 2 

The  interval  at  this  place,  from  the  Middle  Kittanning  coal  to 
the  Upper  Freeport  coal,  is  very  short,  but  this  appears  to  be  due 
more  to  irregularities  of  the  latter  than  to  those  of  the  former,  since 
the  Upper  Freeport  coal  at  this  point  lies  177  feet  below  the  Cam- 
bridge limestone,  while  the  normal  interval  separating  the  two  is  about 
140  feet.  In  the  southern  part  of  Section  13,  on  the  land  of  Ben  Frank- 
lin Evans,  the  bed  is  mined  by  drifting,  for  the  neighborhood  supply 
of  fuel.     The  record  obtained  here  is  given  below:  ^^       j^^ 

Sandstone 40 

Clay,  shale,  and  covered 10 

Coal_._ 


SLl'.'*'!:::::^^^'*^''''*"'- 


2 

4 


2 
2 


Coal,  shaly 

East  of  the  Evans  mine,  on  the  land  of  L.  D.  Davis,  the  struc- 
ture of  the  bed  reported  is  much  the  same  as  that  shown  in  the  above 
section.  Along  the  banks  of  the  small  stream  in  the  northwestern 
part  of  Section  24,  and  the  northeastern  part  of  Section  23,  the  Mid- 
die  Kittanning  coal  was  formerly  mined  at  a  number  of  places.  The 
thickness  of  the  bed  is  reported  to  be  the  same  as  it  is  at  tne  Evans 
mine,  on  Symmes  Creek,  to  the  north.  The  measurements  of  the  bed 
at  this  place  also  apply  in  a  general  way  to  the  thickness  of  the  coal 
in  the  central  part  of  Section  15,  where  it  is  mined  from  time  to  time 
for  local  use.  In  Section  14,  the  upper  bench  of  coal  is  generally  want- 
ing, and  in  local  areas  the  main  bench  is  thin.  The  bed  has  been 
mined  by  drifting  on  the  ridges  near  the  Pumpkintown  School,  and 
is  reported  to  have  the  following  structure:  p^       j^ 

Clay 1 

Cosly  Middle  KUlanning _ 1  8 

In  the  northern  part  of  Section  16,  the  Middle  Kittanning  coal 
is  represented  by  only  one  coal  bench,  but  this  has  a  thickness  of  about 
2  feet,  as  shown  by  the  following  section,  taken  at  the  mine  of  Bona- 
parte Jenkins:  pt        in. 
Coal. 

1 


1  2 

Clay  parting...  [  Middle  Kittanning .{  ._  J 

Coal.. ..         10 
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In  the  southern  part  of  the  same  section  the  bed  is  generally  thin, 
and  in  restricted  areas  wanting.  The  deposit  is  usually  thin  and 
unsteady  in  Section  17,  but  in  local  areas,  in  Section  18,  it  again  haB 
good  volume.  Measurements  of  the  bed,  taken  on  the  land  of  Wes- 
ley Clarkson,  are  given  below:  Pt.  in. 
Shale 4 


CJoal-- 


8 
7 


Clay..  [  Middle  KiUanning - • 

Coal.  .  J 

The  Middle  Kittanning  coal  is  poorly  represented  in  Pokepatch 
Hollow,  in  sections  19  and  20,  and  east  of  this,  in  Section  21,  it  is  usu- 
ally represented  only  by  black  shales  with  thin  coal  bands.  Along 
Dirtyface  Creek  and  its  tributaries,  in  sections  28,  29,  30,  31,  and  32, 
the  horizon  is  above  drainage,  but  the  member  is  thin  or  wanting. 
In  the  southern  part  of  Section  32,  on  the  land  of  David  Howell,  this 
coal  was  formerly  mined  by  stripping  from  the  bed  of  Caulley  Fork. 
The  thickness  is  reported  to  vary  from  1  foot  to  1  foot  8  inches.  The 
bed  appears  at  drainage  level  also  on  Camp  Creek,  in  the  western 
part  of  Section  36,  Greenfield  Township,  but  it  is  of  no  importance, 
as  the  coal  is  only  about  8  inches  in  thickness. 

Walnut  Township. — In  Walnut  Township  the  Middle  Kittan- 
ning coal  is  above  drainage  along  Symmes  Creek,  in  sections  6,  1,  12 
and  7.  The  bed  is  somewhat  imsteady,  but  in  much  of  the  area  it 
has  fair  thickness,  and  has  furnished  a  part  of  the  local  fuel  supply  for 
many  years.  On  land  of  Frank  Sanders  it  was  formerly  mined  by 
drifting,  and  the  bed  has  the  following  reported  thickness:       pt.       in. 

Coal,  irregular ]                                                                            [  ..  10 

Clay -  4 

Coal '  Middle  Kittanning - <    2 

Clay —  1 

Coal,  bony J                                                                              [-.  2 

The  upper  coal  bench  is  reported  to  vary  in  thickness  from  a  few 
inches  to  4  feet,  and  the  lower  bench  from  2  feet  to  2  feet  8  inches. 
Near  the  bridge  across  Symmes  Creek,  on  the  land  of  Frank  McDaniel, 
the  bed,  where  exposed  for  measurement,  has  the  following  struc- 
ture: Ft.        In. 

1  2 
3 

2  1 

Along  the  banks  of  Symmes  Creek,  in  the  northwestern  part  of 
Section  7,  coal  has  been  mined  at  a  number  of  places.  The  bed  in 
this  locality  is  reported  by  J.  G.  Williams  to  have  the  thickness  given 
below:  ^^      i„. 


Coal,  irregular 

Clay }  Middle  Kittanning . « : * 

Coal 


1 

5 
2  6 


WESTERN  HALF  OP  GALLIA  COUNTY  631 

The  upper  coal  bench  is  reported  to  be  variable,  both  in  thick- 
ness and  in  quality,  while  the  lower  bench  is  said  to  have  a  maximum 
thickness  of  3  feet,  but  to  average  about  2  feet  6  inches. 

Perry  Township. — The  Middle  Kittanning  coal  is  above  drain- 
age only  in  one  locality  in  Perry  Township,  which  is  along  S^Tnmes 
Creek,  in  the  southwesteri  part  of  Section  18,  and  the  northern  part 
of  Section  19.  On  land  of  Jackcreek  Evans,  in  the  latter  section,  the 
bed  was  formerly  worked  for  local  consumption.  The  thickness  of 
the  bed  is  reported  by  L.  D.  Davis  to  be  as  follows: 


Shale.. 
Coal- . 
Clay- . 
Coal- . 


Ft.  In. 

3 

1  6 
Middle KiUanning \  -.  4 

2  4 


Raccoon  Township. — In  Raccoon  Township  the  Middle  Kit- 
tanning  coal  has  been  mined  in  a  small  way  for  local  use  in  the  vicin- 
ity of  Centerville,  and  it  is  also  present  along  Little  Indian  Creek,  but 
here  the  bed  is  thin  and  unimportant..  Just. south  of  the  village  of 
Centerville,  on  the  land  of  M.  E.  Beman,  the  bed  was  exposed  for  meas- 
urement along  the  bank  of  Indian  Creek.  The  record  taken  is  given 
below: 

Ft.        In. 

Shale - 3 

Coal,  Middle  Kittanning 1  5 

Clayshale. - - 1 

Both  the  Middle  Kittanning  and  Lower  Freeport  coals  have  been 
worked  on  the  land  of  David  Jones,  in  the  northeastern  part  of  Sec- 
tion 30.     The  following  measurements  were  obtained  here: 

Ft.        In. 

Co&lf  Lower  Freeport 1  3 

Clay - 1 

Covered - - 6 

Shales,  sandy : 18 

Coal,  Middle  KiUanning^  reported  thickness _.      2         6 

In  this  locality  the  thickness  of  the  Middle  Kittanning  coal  is 
reported  to  vary  from  1  foot  8  inches  to  3  feet.  North  of  the  village  of 
Centerville  the  bed  is  thin,  seldom  exceeding  1  foot  8  inches  in  thick- 
ness, while  along  Little  Indian  Creek  the  deposit  is  also  thin  and  in 
local  areas  wanting. 

Huntington  Township. — The  next  area  in  which  the  Middle  Kit- 
tanning coal  is  important,  is  that  in  western  Huntington  Township, 
along  Little  Raccoon  Creek  and  its  tributaries  as  far  down  the  stream 
as  the  Ghee  Bridge,  which  is  located  in  the  eastern  part  of  Section  28. 
Along  Keton  Run  or  in  the  Tomato  Valley,  as  the  region  is  more  com- 
monly called,  the  bed  has  been  worked  for  many  years  to  supply  the 
local  fuel  demand.  Coal  is  hauled  by  wagon  from  this  place  to  the 
villages  of  Vinton,  Centerville,  and  Rio  Grande,  and  to  the  farm  houses  in 
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the  region  for  many  miles  around.  The  bed  is  quite  persistent  here  and 
has  good  thickness,  while  the  coal  is  well  liked  for  domestic  purposes. 
Just  below  the  bridge  across  Little  Raccoon  Creek,  in  Section  34,  a 
slope  was  put  down  in  order  to  mine  the  Middle  Kittanning  coal,  but 
on  accoimt  of  water  troubles  and  other  unfavorable  conditions  it  was 
soon  abandoned.  The  thickness  of  the  bed  is  reported  by  A.  SaDor  to 
be  as  follows: 


Middle  KiUanning. 


Coal,  somewhat  bony 

Clay .,-. 

Coal,  good 

Mr.  Sailor  states  that  the  parting  separating  the  two  coal  benches 
varies  in  thickness  from  10  inches  to  2  feet,  but  that  it  usually  has  the 
latter  measurement.  Formerly  coal  was  mined  from  the  bed  of  Little 
Raccoon  Creek  near  the  Ghee  Bridge,  in  the  eastern  part  of  Section  28. 
Local  parties  report  the  deposit  here  to  be  made  up  of  two  coal  benches, 
averaging  about  3  feet  in  thickness,  with  a  clay  parting  measuring 
about  1  foot.  On  the  farm  of  Calvin  Pierce,  in  the  central  part  of 
Section  29,  the  Middle  Kittanning  coal  has  been  mined  from  entries 
for  years.     The  record  obtained  follows: 


Ft. 


Coal 

Clay  shale. 

Coal,  somewhat  bony 

Coal,  good 


Middle  Kittanning . 


In. 
4 

11 
8 
4 


*  Middle  Kittanning. 


Pt. 

In. 

1 

4 

3 

*  *» 

2 

^  ^ 

^  _ 

6 

^  ^ 

4 

1 

10 

6 

West  of  this,  but  in  the  same  section,  George  Hartsook  operates 
wagon  mines  on  a  rather  large  scale.  The  record  given  below  was 
taken  here: 

Shale,  black,  with  thin  coal  bands. 

Coal,  bony 

Clay  shale _ 

Coal,  good 

Coal,  bony 

Coal,  good 

Coal,  nut,  good- . 

The  structure  of  the  bed  shown  in  the  above  section  approaches 
somewhat  that  of  the  great  bed  found  in  the  Hocking  Valley  region, 
excepting  here  the  upper  3-foot  bench  of  coal  is  bony,  and  the  6-inch 
bench  of  nut  coal  in  the  bottom  is  separated  only  by  a  bedding  plane 
and  not  by  a  clay  or  shale  parting.  However,  there  is  a  general  simi- 
larity between  the  beds  in  the  two  regions  in  regard  to  the  number 
and  arrangement  of  the  coal  benches,  and  the  nature  of  the  part- 
ings. The  character  and  appearance  of  the  coal  in  Gallia  County  is 
also  similar  to  that  in  the  Hocking  Valley  field.  In  both  regions  the 
upper  coal  benches  are  the  most  unsteady  in  thickness,  variable  in 
composition,  and  local  in  extent.     When  only  one  coal  bench  is  present 
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it  is  the  lower  one.  At  the  F.  H.  Frick  mine,  in  the  hollow  south  of 
the  Hartsook  workings,  the  upper  bony  bench  of  coal  is  wanting,  while 
the  lower  bench  has  much  the  same  structure  as  in  the  Hartsook  mines. 
The  following  section  taken  here  shows  these  features: 


Ft. 


Coal,  good... 

Coal,  bony...  \  Middle  KiUanning . 

Coal,  good... 


In. 
6 
3 
2 


In  parts  of  Section  30,  the  upper  coal  bench,  having  a  thickness  of 
about  3  feet,  is  of  good  quality,  and  it  is  the  one  mined  for  local  use. 
The  section  obtained  at  the  mine  of  Evan  F.  Evans  shows  the  relation 
of  the  coal  benches  and  the  thickness  and  character  of  the  partings: 


Coal,  good,  no  bone.. 

Coal,  bany 

Clay,  light,  plastic...  [  Middle  KiUanning. 

Shale,  black 

Coal,  good 


Ft. 

In. 

3 

.  . 

^  _ 

3 

6 

M     « 

1 

4 

2 

8 

Along  Little  Raccoon  Creek,  in  the  southeastern  part  of  Section 
20,  several  mines  have  been  operated  on  the  land  of  Eliza  Ann  Chavies. 
The  section  obtained  at  the  mouth  of  an  abandoned  mine  follows: 


Sandstone,  massive. 
Disconformity. 
Clay 


Coal,  somewhat  bony. 

Clay 

Coal,  bony 

Clay _ 

Coal,  good 


Ft. 
6 


f    2 


In. 


Middle  Kitthnning. 


2 

6 

10 

1 

8 


The  lower  surface  of  the  sandstone  above  the  coal  is  very  irregular, 
and  an  erosion  plane  here  is  quite  evident,  for  the  sandstone  in  places 
in  the  entry  replaces  the  1  foot  of  clay  and  the  2  feet  2  inches  of  coal 
below  the  clay.  The  upper  coal  bench  also  varies  much  in  thickness, 
but  the  middle  and  lower  benches  are  very  steady.  North  of  this  near 
Mrs.  Chavies'  home  the  structure  of  the  bed  is  considerably  different 
from  that  shown  above.     The  measurements  made  here  are  given  below: 


Bone  coal,  with  clay  and  shale  partings... 

Coal,  somewhat  bony \  Middle  Kittanning. . 

Coal,  good 


Ft. 
2 
1 
2 


In. 

1 
1 


The  Middle  Kittanning  coal  is  above  drainage  in  the  western  part 
of  Section  21,  Huntington  Township,  but  the  bed,  although  formerly 
worked  at  a  few  places,  was  poorly  exposed  for  measurement.  It  is 
reported  to  vary  from  2  to  4  feet  in  thickness.     A  section  obtained  on 


Ft. 

In. 

/ 

10 

*. ..-..•... < 

-- 

5 

7 

2 

4 
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the  land  of  William  Cardwell  in  the  northwestern  part  of  Section  21  is 
given  below: 

Bone  coal  with  ehale  partings. . 

Coal,  good--        -- I   MiddUKiUanning. 

Bone  coal  with  shale  partings. . 

Coal,  good 

Clay,  siliceous... - 2 

In  Section  19  a  heavy  blossom  of  the  bed  was  Sv^en  along  the  road 
that  crosses  Little  Raccoon  Creek,  and  then  leads  to  the  ridge  south. 
The  bed  was  formerly  worked  by  drifting  on  the  hill  west  of  this  ex- 
posure, and  the  coal  is  reported  to  be  of  excellent  quality  and  to  have 
good  thickness.  This  deposit  was  also  mined  on  the  land  of  R.  C. 
Radekin  in  the  southeastern  part  of  Section  18,  where  the  thickness 
of  the  bed  is  stated  to  be  approximately  4  feet.  In  the  northern  part 
of  this  section,  along  the  Little  Raccoon  Valley,  the  blossom  of  the 
coal  was  observed  at  a  number  of  places,  but  the  surface  features  in- 
dicate that  the  bed  in  this  locality  is  generally  thin.  The  interval 
from  the  Middle  Kittanring  coal  to  the  f  pper  Freeport  coal  measures 
89  feet  at  the  mine  of  B.  Snyder. 

The  bed  ha«  been  opened  on  land  of  T.  J.  Jor.es  in  Section  17,  Himt- 
ington  Township,  but  due  to  a  poor  roof  it  was  not  mined  to  any  extent. 
The  coal  measures  4  feet  at  this  place  and  has  a  tender  shale  roof. 

Along  Spring  Run,  in  Section  8,  the  Middle  Kittanning  coal  is  found 
near  drairage  level,  but  the  bed  is  generally  thin,  and  in  places  it  is 
wanting.  The  blossom  of  the  bed  was  seen  at  several  places  along 
the  small  tributary  of  Little  Raccoon  Creek  in  Section  7.  The  deposit 
is  usually  thin,  but  on  the  W.  L.  Huntley  farm  it  is  reported  to  have  a 
thickness  of  3  feet.  The  Middle  Kittanning  coal  is  also  due  along  the 
Raccoon  Valley  from  the  northern  line  of  the  county  to  south  of  the 
village  of  Ewington,  but  the  bed  is  nearly  completely  replaced  by  the 
massive  sandstones  that  make  up  the  interval. 

Extent  Under  Cover 

The  prospects  for  productive  fields  of  Middle  Kittanning  coal 
under  cover  in  western  Gallia  County  are  far  more  encouraging  than 
they  are  for  the  other  coals  that  outcrop  in  the  area.  The  conditions 
favor  a  covered  field  in  central  and  southern  Huntington  Township, 
for  the  bed  is  quite  steady  anel  has  good  thickness  where  it  dips  below 
drainage.  Where  exposed  along  Little  Indian  and  Indian  creeks  in 
western  Raccoon  Townsbip  it  is  thin  and  patchy,  but  as  the  bed  along 
Little  Raccoon  Creek  in  Huntington  TowTiship  thickens  when  traced 
eastward  it  may  also  do  the  same  here;  in  fact  this  is  the  general  tendency. 
In  southeastern  Madison  TowTiship,  Jackson  County,  the  bed  is  best 
represented  near  Centerpoint,  where  it  passes  below  drainage.  This 
is  the  condition  also  found  along  Symmes  Creek  in  northeastern  Green- 
field  Township,    Gallia   County,   for   here,   where   it   disappears  from 
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view,  the  bed  has  good  volume*  and  is  quite  persistent.  These  features 
point  to  an  area  of  good  coal  under  cover  in  western  Perry  and  south- 
western Raccoon  townships.  Along  Symmes  Creek  in  northwestern  Wal- 
nut Township  there  is  found  another  area  of  good  coal,  which  a  short 
distance  west  is  generally  thin  and  often  wanting.  The  surface  con- 
ditions of  the  Middle  Kittanning  coal  in  western  Gallia  County  thus 
indicate  that  there  is  a  belt  below  cover  in  which  the  coal  bed  is  moder- 
ately continuous  at  least,  and  in  which  the  volume  should  equal  that 
held  where  the  bed  disappears  below  drainage.  This  belt  extends 
from  western  Walnut  Township  across  Perry  and  Raccoon  townships, 
and  ends  in  central  Huntington  Township.  This  general  thickening 
of  the  Middle  Kittanning  coal  in  its  extension  eastward  is  also  well 
defined  in  southern  Lawrence  County,  since  the  maximum  volume 
of  the  bed  here  is  found  where  it  goes  below  cover  in  the  Sheridan  district 
which  is  on  a  line  with  the  belt  traced  in  Gallia  County. 

Mining  and  Economic  Features 

The  Middle  Kittanning  coal  has  features  unfavorable  for  producing 
fuel  at  a  low  cost  by  the  methods  of  mining  in  common  practice.  The 
bed,  when  well  developed,  is  made  up  of  two  or  more  coal  benches 
separated  by  soft  clay  or  by  carbonaceous  shale  partings,  which  vary 
in  thickness  from  one  inch  or  less  to  many  feet.  Further  bone  coal 
bands  often  divide  the  coal  benches  into  layers;  hence  much  care  is 
required  in  mining  to  keep  the  fuel  free  from  this  deleterious  material. 
The  clays  and  shales  interstratified  with  the  coal  are  usually  soft  and  more 
or  less  plastic,  and  when  loosened  by  the  pick  or  by  shooting  they  crumble 
or  break  into  a  relatively  fine  material,  which  is  hard  to  remove  from  the 
nut  and^lack  coal.  When  only  small  amounts  of  clay  are  present  in 
coal  which  is  exposed  to  the  weather  in  transit  or  in  storage,  the  clay 
disintegrates,  and  so  whitewashes  the  fuel,  which  then  has  an  unsightly 
appearance,  although  it  is  but  little  damaged.  As  these  parting  ma- 
terials must  be  handled  in  mining  the  coal,  their  effect  on  the  expendi- 
ture of  unproductive  labor  should  be  duly  considered.  In  new  entry 
work  they  are  usually  removed  from  the  mine,  while  in  room  work, 
if  the  partings  are  not  too  thick,  the  materials  may  be  thrown  back 
or  as  the  miners  say  ^^gobbed."  In  either  case,  however,  this  material 
is  handled.  The  average  thickness  of  the  parting  between  two  coal 
benches,  which  are  commonly  present,  is  5  inches,  and  the  yield  of 
waste  material  from  it  amounts  to  approximately  585  pounds  per  square 
yard  of  surface.  This  is  about  one-fourth  the  weight  of  the  coal  in  a 
like  area  in  which  the  two  coal  benches  have  a  mean  thickness  of  3  feet 
1  inch,  since  the  yield  of  coal  is  about  2,255  pounds.  The  thickening 
of  the  parting  soon  makes  the  mining  of  the  coal  prohibitive  where  only 
the  fuel  is  utilized.  Another  feature  along  this  same  line  is  the  character 
of  the  roof  in  a  part  of  the  field  in  Gallia  County.  In  some  of  the  best 
coal  areas  the  roof  material  is  either  a  soft  clay  or  a  tender  shale,  from 
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1  to  4  feet  in  thickness,  above  which  is  found  a  massive  sandstone. 
Through  the  action  of  ^percolating  waters  the  clay  or  shale  soon  loosens 
from  the  sandstone  above  and  becomes  a  menace  in  mining.  If  the 
shale  is  a  few  feet  in  thickness  it  may  be  held  up  by  thorough  posting, 
but  if  the  stratum  is  thin  it  must  be  removed^  for  it  will  break  down 
over  the  posts  and  caps.  Clays  are  very  difficult  to  hold  under  any 
ordinary  system  of  mine  posting.  Water  readily  softens  them  until 
they  will  not  bear  their  own  weight,  much  less  that  of  the  materials 
above.  They  crumble  rapidly  when  exposed  to  a  circulation  of  air, 
and  they  break  easily  along  the  slickersidcs  planes,  thus  producing 
'^kettle  bottoms,"  especially  dreaded  by  miners.  For  safety  these  clays 
must  be  taken  dowTi.  The  clays  and  the  shales  also  have  good  ceramic 
qualities,  and  should  be  utilized  in  the  manufacture  of  commercial 
products.  In  a  number  of  localities  in  Gallia  County  the  soft  clays 
and  tender  shales  of  the  roof  and  partings  with  the  clay  below  the  coal 
bed  will  furnish,  when  the  coal  is  mined  in  a  large  way,  a  sufficient 
amount  of  material  to  supply  a  ceramic  plant  of  average  capacity. 
The  best  economy  in  coal  mining  in  this  area  will  be  obtained  only  when 
the  clays  are  put  to  such  subsidiary  uses.  The  impure  benches  of  coal, 
often  found  in  the  deposit  in  the  Tomato  Valley  region,  Huntington 
Township,  and  also  at  other  places,  have  thicknesses  from  a  few  inches 
to  3  feet.  Bone  coal  partings  a  few  inches  in  thickness  are  also  a  common 
feature  of  the  productive  field.  If  used  in  the  burning  of  clay  ware, 
this  bone  coal,  otherwise  of  no  value,  with  also  the  low-grade  nut  and 
slack  coal,  may  yield  a  fair  reward  for  the  labor  expended  in  its  mining 
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although  under  the  present  conditions  of  operating  it  is  an  expensive 
waste.  The  clay  and  clay  shale  partings  have  a  value,  however,  as  they 
give  some  aid  in  mining  the  coal.  Either  the  clay  or  the  shale  is  easily 
cut  b}'^  the  pick  or  by  the  cutting  machine.  By  cutting  in  them  the  full 
thickness  of  the  coal  is  saved.  In  low  coal,  also,  the  increased  height 
of  the  mine  elue  to  the  partings  gives  more  comfort  in  working  the  bed 
anel  more  case  in  hauling  the  fuel. 

The  Middle  Kittanning  coal  has  some  mining  features  in  its  favor. 
The  coal,  although  not  dense,  is  quite  firmlj^  bonded,  therefore  it  mines 
in  good  sized  lumps,  with  only  a  small  percentage  ot  fine  coa^.  This 
is  also  favored  somewhat  by  the  division  of  the  deposit  into  benches 
and  by  the  separation,  of  the  benches  often  by  bedding  planes.  The 
coal  is  moderately  free  from  sulphur  balls,  which  cause  trouble  in  bor- 
ing holes  for  explosives.  The  partings  also  tend  to  neutralize  the 
serious  effects  of  the  explosions  on  the  roof  of  the  mine,  especially  when 
the  coal  is  shot  off  the  solid,  as  the  miners  say.  The  bony  layers  are 
usually  either  at  the  top  or  the  bottom  of  the  coal  bench;  hence  they 
may  be  separated  easily  from  the  gooel  coal.  The  firm,  lumpy  char- 
acter of  the  Middle  Kittanning  coal  is  a  feature  of  importance  in  ship- 
ping and  handling  the  fuel,  as  screened  coal  for  the  general  trade  must 
be  able  to  withstand  severe  usage  without  producing  an  appreciable 
loss  from  its  reduction  to  fine  material. 
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On  the  whole,  the  roining  conditions  of  the  Middle  Kittanning 
coal  "In  Gallia  County  are  not  the  best;  therefore  the  bed  should  not 
be  attacked  blindly,  but  it  should  be  studied  thoroughly  before  large 
operations  are  attempted.  The  knowledge  of  all  the  various  phases 
of  the  bed  in  any  given  locality  may  eliminate  difficulties  otherwise 
vital  to  successful  mining.  The  value  of  the  associated  beds  should 
also  be  duly  considered. 

The  quality  of  the  Middle  Kittanning  coal  in  Gallia  County  is 
on  a  par  with  that  found  for  the  fuel  in  this  great  deposit  elsewhere 
in  Ohio.  It  is  high  in  volatile  matter,  therefore  it  is  classed  as  a  free- 
burning  coal.  In  this  respect  it  ranks  between  the  Lower  Kittanning 
and  Upper  Frceport  coals,  but  much  below  the  Quakertown  and  Mercer 
coals  of  the  Pottsville  formation.  The  amount  of  volatile  matter  in 
the  fuel,  although  varying  Bomewhat  in  coals  from  different  localities, 
averages  about  38  per  cent.  Since  the  volatile  matter  is  high,  the 
fixed  carbon  is  necessarily  low.  This  component  is  present  in  amounts 
varying  from  46  to  53  per  cent,  but  averaging  about  48  per  cent.  In 
this  coal  th/e  hydroscopic  water  or  natural  moisture  is  also  rather  high, 
since  it  runs  to  about  7  per  cent.  The  ash,  amounting  to  about  8  per 
cent,  is  clay-like  in  character  and  light  gray  in  color.  It  clinkers  but 
little  unless  subjected  to  severe  heat  or  to  highly  reducing  conditions. 
The  Middle  Kittanning  coal  in  Gallia  County  averages  rather  high  in 
sulphur.  The  pyrite,  or  rather  marcasite,  for  this  is  the  form  in  which 
the  sulphur  is  most  often  present,  is  distributed  mainly  in  thin  irreg- 
ular sheets  along  the  bedding  planes,  or  along  the  bands  of  **mother  coal''. 
The  lower,  or  main  bench  of  coal  is  usually  less  contaminated  with  this 
objectionable  impurity  than  the  upper  benches  are.  The  deposit,  as 
a  whole,  contains  from  2.5  to  3.5  per  cent  sulphur.  The  Middle  Kit- 
tanning coal  has  a  heating  value  of  about  12,400  B.t.u.  The  fol- 
lo\ving  analysis  shows  the  general  quality  of  the  bed  in  GalliR  County:* 

Mine  of  Black  Diamond  Coal  Company,  Section  9,  Greenfield  Township,  Gallia 
County.  The  sample  was  taken  from  a  fresh  face,  well  under  cover,  and  measured 
6  by  4  inches.  The  upper  bench  is  less  pure  and  varies  much  in  thickness.  The  thm 
coal  at  the  bottom  is  not  mined  and  was  rejected  in  sample.  The  latter  was  taken  by 
D.  D.  Condit  in  November,  1906. 

Chemical  analysis  and  calorific  value  of  sample 

Ultimate  Proximate 

Carbon 65.71                Moisture 8.08(a) 

Hydrogen 5.48                Volatile  matter 37.53 

Oxygen 15.47                Fixed  carbon 45.87 

Nitrogen 1.18                Ash.. _. 8.52 


Sulphur 3.64  

Ash 8.52  100.00 


100.00 

Calorific  value   /    Calories    6,717 

\    B.  t.  u.  12,091 
(a)     Moisture  in  air-dried  sample  from  2i  to  3  per  cent. 


^Geol  Surv.  Ohio,  Fourth  Ser.,  Bull.  9,  p.  203. 
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The  above  analysis  shows  that  the  Middle   Kittanniixg  coal  is 
a  very  good  general  purpose  fuel.     It  is  well  liked  for  domestic  use 
as  it  ignites  quite  readily  and  makes  a  lasting  fire,  especially  if  the 
lumps  are  laid  so  that  the  bedding  planes  of  the  coal  are  horizontal  to 
the   grates.     During  ^combustion   the   coal   produces   some   soot,   the 
amount  of  which  is  too  small  to  be  troublesome.     The  ash  is  light 
or  powdery,  hence  it  passes  through  the  grates  without  seriously  af- 
fecting the  draft.     The*  lumpy  character  of  the  fuel  is  also  liked  by 
the  housewife.     The  Middle  Kittanning  coal  is  highly  regarded  Jor 
steaming  purposes  on  account  of  its  free-burning  character,  of  its  heat- 
ing qualities,  and  of  the  non-clinkering  nature  of  its  ash.     The  ce- 
menting value  of  this  coal  is  low;  hence  it  cokes  but  little  in  the  bee- 
hive oven.     If  used  in  moderate  amounts  with  some  rich  coking  coal 
in  retort  ovens,  the  coal  may  have  some  coking  value,  although  at 
present  this  point  has  not  been  determined  by  practice  or  even  by 
experiment.     Many  coals  that  make  an  imsatisfactory  product  in  the 
beehive  ovens  coke  very  well  in  the  modern  retort  ovens.     Since  the 
latter  method  of  coke  making  is  rapidly  replacing  the  former  method, 
and  since  the  coke  question  is  becoming  more  important  each  year 
in  Ohio,  the  value  of  coal  beds  for  this  purpose  in  any  important  coal 
field  should  not  be  overlooked.     The  Middle  Kittanning  coal  in  Gallia 
County  is  quite  high  in  sulphur,  in  fact  above  the  limit  for  coke  mak- 
ing, but  a  part  of  this  can  be  removed  by  crushing  and  washing.     The 
lower  or  main  coal  bench  is  lower  in  this  impurity  than  the  upper 
benches    are.     The    Middle    Kittanning    coal,    although    not    ranking 
high,  is  one  of  the  standard  coals  of  Ohio  for  the  manufacture  of  ar- 
tificial gas.     It  is  also  a  very  good  fuel  for  ceramic  purposes.     As  it 
burns  freely,  the  temperature  desired  in  "the  kiln  may  be  readily  ob- 
tained.    The  flame  produced  by  the  combustion  of  the  coal  in  the 
kiln  arches  is  of  sufficient  length  to  completely  envelop  the  entire  body 
of  ware  in  the  kiln      This  impinging  of  the  flame  on  the  surface  of 
the  ware  produces  the  fine  color  and  finish  desired.     The  pon-clinker- 
ing  nature  of  the  ash,  except  at  high  temperatures,  is  also  an  advant- 
age in  the  burning  of  clay  products.     The  Middle  Kittanning  coal, 
when  considered  from  various  standards,  is  one  of  the  most  important 
mineral  assets  of  Gallia  County. 

LOWER  FREEPORT  CLAY 

The  clay  associated  with  the  Lower  Freeport  coal  has  small  eco- 
nomic value,  for  the  deposit  is  usually  thin  and  unsteady.  The  thick- 
ness of  the  bed  varies  from  about  1  foot  to  5  feet,  but  the  average  thick- 
ness will  not  exceed  2  feet.  The  clay  is  everywhere  siliceous  in  char- 
acter, 3'et  it  has  sufficient  plasticity  for  use  in  the  general  field  of  ce- 
ramic work.  In  local  areas  the  deporit  contains  consid(rable  con- 
cretionary matter  in  the  form  of  ferrous  carbonate,  which  is  trouble- 
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some  in  clay  working.  Profitable  utilization  of  the  bed  is  scarcely 
possible  under  the  present  status  of  the  ceramic  industry  in  Ohio, 
unUss  other  factors,  especially  favorable,  are  at  hand. 

LOWER  FREEPORT,  CATCHER,  OR  No.  6a  COAL 

Stratigraphy  and  Extent 

When  the  rock  strata  in  southern  Ohio  are  considered  in  ascending 
order,  the  Lower  Freeport  coal  is  the  next  well  recognized  fuel  bed 
above  the  great  Middle  Kittanning  coal.  In  Lawrence  County,  the 
Lower  Freeport  deposit  is  locally  called  "Hatcher''  coal.  In  Gallia 
County  this  bed  is  found  on  an  average  about  24  feet  above  the  Middle 
Kittanning  coal  or  approximately  63  feet  below  the  Upper  Freeport  coal. 
These  intervals  are  usually  made  up  of  massive  sandstones  and  they 
contract  or  expand  very  erratically.  The  distance  from  the  Lower 
Freeport  coal  to  the  underlying  Middle  Kittanning  coal  varies  from 
about  12  to  45  feet,  while  the  distance  from  the  former  to  the  Upper 
Freeport  coal  expands  irregularly  from  30  to  60  feet.  The  bed  in  this 
area  is  difficult  to  trace  as  it  is  so  often  wanting,  and  as  the  intervals 
to  other  well  known  members  are  so  extremely  variable. 

'The  horizon  of  the  Lower  Freeport  coal  is  above  drainage  in  Green- 
field, western  Walnut,  western  Perry,  northwestern  Raccoon,  and 
•  western  and  northern  Huntington  townships.  The  bed  in  this  area  is 
made  up  of  a  single  coal  bench,  which  seldom  has  sufficient  volume 
for  drift  mining  under  the  present  system  of  operation. 

Walnut  Township. — In  western  Walnut  Township,  the  bed  where 
present  has  a  thickness  varying  from  a  thin  slaty  band  to  about  1  foot 
8  inches,  but  the  usual  measurement  found  is  from  6  to  10  inches.  A 
composite  section,  taken  in  the  vicinity  of  McDaniel  in  Section  1,  west. 
Walnut  Town.ship,  and  showing  the  intervals  to  other  important  mem- 
bers, is  given  below: 

Horizon  of  Upper  Freeport  coal.  Ft.        In. 

Clay,  light  and  mottled 5 

Sandstone,  shaly.-. _ _ 13 

Clayshales ,  4 

Shales  with  nodules  of  bastard  limestone... 1 

Shales,  gray _ 4 

Clay  shales.. _ 3 

Shales,  sandy 5 

Sandstone,  shaly. _ _ _.  7 

CoeA,  Lower  Freeport ._  8 

Clay  shales _ 2 

Shales  and  shaly  sandstones _ _ 18 

Sandstone  and  covered 17 

Coal,  Middle  Kittanning 3  6 

The  Lower  Freeport  coal  is  present  in  a  few  localities  in  Section  6, 
and.  where  measured,  the  bed  is  from  6  inches  to  1  foot  in  thickness. 
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In  sections  5,  7,  8,  and  12,  the  coal  is  generally  replaced  by  a  massive 
sandstone,  but,  where  present,  it  has  not  attracted  attention  even  for 
local  use.  East  of  the  village  of  Waterloo,  in  sections  30  and  31,  Wal- 
nut Township,  the  Lower  Freeport  coal  is  found  about  35  feet  bslow 
the  thick  deposit  of  Upper  Free^^ort  coal.  In  this  locality  the  bed  is 
quite  constant,  and  has  a  thickness  varying  from  6  inches  to  1  foot 
6  inches. 

Greenfield  Township. — In  Greenfield  Townshi'p,  the  Lower  Free- 
port  coal  is  generally  wanting,  and,  where  present,  it  has  small  value. 
Near  the  head  of  Camp  Creek,  in  Section  34,  coal  has  been  mined  by 
stripping  from  the  stream  bed,  where  the  deposit  is  reported  to  have 
a  thickness  of  about  1  foot.  The  blossom  of  the  coal  is  also  expoped 
at  other  places  along  the  valley  in  sections  35  and  36.  Along  Dirty- 
face  Creek  and  its  eastern  tributaries  the  coal  is  also  present  in  restricted 
districts,  while  north  of  this,  on  the  ridges  between  Pokepatch  Hollow 
and  Lefthand  Fork,  the  deposit  is  generally  replaced  by  thick  sandstones. 

The  horizon  of  the  Lower  Freeport  coal  is  also  above  drainage 
along  Symmes  Creek  and  its  tributaries  in  western  Perry  Township, 
but  coal  of  value  was  not  found. 

Raccoon  Township. — The  Lower  Freeport  coal  is  best  developed  in 
western  Raccoon  Township,  near  the  \'illage  of  Centerville,  where  it  has 
3^ielded  a  part  of  the  local  fuel  supply  for  many  years.  In  this  locality  the 
bed  lies  very  close  to  the  Middle  Kittanning  coal.  On  land  of  David 
Jones  in  Section  19,  the  strata,  exposed  at  the  mouth  of  an  old  mine 
entry,  measured  as  follows: 

Ft.         In. 

Shale '  ..  6 

Co&l,  Loioer  Freeport 1        10 

Clay 1 


\ 


Under  heavy  cover  in  this  locality,  Mr.  Jones  reports  the  coal  to 
have  a  thickness  from  2  feet  6  inches  to  3  feet.  The  bed  is  not  broken 
by  partings  and  has  about  the  same  composition  throughout  the  mine. 
East  of  the  above,  in  Section  30,  but  on  another  tract  of  land  belonging 
to  Mr.  Jones,  both  the  Lower  Freeport  and  the  Middle  Kittanning 
coals  have  been  mined  in  a  small  way.  The  section  obtained  is  given 
below : 

Ft.         In. 

Coal,  Lower  Freejyort 1  3 

Clay 1 

Covered 6 

Shales,  sandy 18 

Coal,  Middle  Kittanning y  reported  thickness 2  6 

Near  by,  the  interval  between  the  two  beds  is  even  less  than  that 
shown  in  the  above  section.  The  deposit  has  also  been  mined  along 
the  small  stream  south  of  Indian  Creek  in  the  western  part  of  Section 
29.     The  coal  was  not  exposed  for  measurement  at  this  place,  but  it 
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is  reported  to  have  a  thickness  of  about  2  feet.  Along  a  small  stream 
in  the  southeastern  part  of  the  same  section  the  bed  was  formerly 
mined  in  rather  a  large  way  by  drifting.  The  thickness  of  the  coal  in 
these  mines  is  reported  to  vary  from  1  foot  6  inches  to  4  feet.  In  some 
parts  of  the  mines,  shales  intervene  between  the  coal  and  the  overlying 
massive  sandstone,  thus  making  mining  somewhat  dangerous.  North 
of  Indian  Creek,  in  the  same  section,  the  bed  has  been  worked  on  land 
of  D.  N.  Williams  for  local  use.  The  Middle  Kittanning  coal  is  also 
present  here  and  has  been  mined  by  stripping.  Tfhe  section  obtained 
shows  the  relation  between  the  two  deposits  and  the  measurements 
recorded  are  given  below:  p^       j^ 

Coal,  Lower  Freeport 2  6 

Sandstone __ - 12 

Coal,  Middle  Kittanning - - ■  1  6 

Mr  Williams  reports  that  the  Lower  Freeport  coal  is  very  unsteady 
and  that  it  varies  in  thickness  from  1  foot  6  inches  to  4  feet.  The 
thickness  of  the  shale  above  the  coal  is  also  variable.  The  clay  above 
the  coal  is  wanting  in  parts  of  the  mine,  while  in  other  parts  it  expands 
to  about  3  feet.  The  coal  bed  also  varies  in  thickness  from  2  to  3  feet. 
In  the  W€stem  part  of  Section  28,  the  deposit  has  been  mined  at  a  few 
places  along  the  south  bank  of  Indian  Creek. 

The  Lower  Freeport  coal  has  been  mined  near  drainage  level  on 
Little  Indian  Creek  in  Section  16,  on  lands  of  O.  L.  Evans,  D.  D.  Thomas, 
and  L.  A.  Swain.  Here  the  deposit  is  reported  to  have  a  thickness  from  1 
foot  6  inches  to  1  foot  8  inches.  The  thin  blossom  of  the  bed  is  also  ex- 
posed at  other  places  farther  up  the  stream  but  the  coal  has  not  been  mined. 

Huntington  Township. — In  Huntington  Township  the  Lower  Freer 
port  coal  is  present  at  a  few  points  along  the  valley  of  Little  Raccoon 
Creek  and  its  tributaries.  Where  exposfed,  the  member  is  marked 
by  only  a  few  inches  of  coal,  or  by  a  soot  streak,  with  a  siliceous  clay 
below.  In  this  area  the  deposit  is  found  from  25  to  45  feet  above  the 
Middle  Kittanning  coal.  The  bed  is  also  due  along  Raccoon  Creek, 
but  the  massive  sandstones  have  so  completely  replaced  it  that  only 
mere  traces  of  the  deposit  are  found. 

Economic  Value 

The  Lower  Freeport  coal  adds  but  little  to  the  mineral  wealth  of 
Ciallia  County.  The  deposit  has  sufficient  thickness  to  be  worked 
at  present  by  drift  mining  in  only  one  locality  in  the  county,  which  is 
along  the  valley  of  Indian  Creek  east  of  the  village  of  Centerville.  It 
was  not  regularly  mined  at  any  place  when  this  region  was  visited  (1915), 
but  it  may  yet  contribute  a  small  supply  of  fuel  for  local  needs,  since 
the  field  has  not  been  exhausted.  The  bed  often  has  objectionable 
mining  features  which  retard  its  utilization.  The  most  serious  of  these 
is  the  variability  of  the  coal  bed  itself,  for  the  thickness  may  change 

21— G.  B.  20. 
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in  a  short  distance  from  a  few  inches  to  3  or  4  feet.  This  cauaetf.much 
unproductive  labor  in  driving  entries  from  one  pocket  of  coal  to  aaother. 
In  local  areas  the  character  of  the  roof  is  often  objectionable^  because 
the  roof  materials  are  tender  shales  or  soft  clays.  These  are  dangerous 
to  the  lives  of  the  workmen.  The  deposit,  however,  has  scMBe-  good 
qualities.  It  is,  with  few  exceptions,  made  up  of  a  single  coat  beach 
which  is  quite  free  from  shaly  impurities.  The  coal  is  quite  hard  and 
firm;  hence  it  mines  in  lumps  with  only  a  small  loss  of  fine  malerial. 
The  quality  of  the  Low^r  Freeport  coal  much  resembles  that'ofthe 
Middle  Kittanning  coal,  except  that  it  has  a  larger  content  of  T^olalile 
matter.  In  restricted  areas  its  appearance  indicates  that  it  it  dx»ut 
midway  between  an  ordinary  bituminous  and  a  true  cannel  cod*  It 
is  an  oily  free-burning  fuel  with  good  heating  properties.  The  aflfa  is 
moderate  in  amount  and  clinkers  slightly. 

CLAY  AND  SHALE  ON  THE  UPPER  FREBPORT  COAL  HORIZON 

The  Upper  Freeport  clay,  the  position  of  which  is  directly  below 
the  Upper  Freeport  coal,  is  far  more  persistent  than  the  coal  bed,  but  in 
many  localities  it  is  also  wanting.  Where  present,  however,  it  is. not 
always  of  ceramic  quality,  since  concretionary  matter  and  finely  divided 
oxides  of  iron  are  present  in  amounts  sufficiently  large  to  cause  serious 
trouble  in  manufacturing  the  clay  into  a  marketable  product.  This 
clay,  with  few  exceptions,  is  very  siliceous  in  character,  and,  when  under- 
lain by  sandstone,  which  is  the  commqn  bedrock,  it  gradates  into 
this  mateiial,  with  no  definite  line  of  demarcation.  Although  lime  and 
magnesia,  principally  in  the  form  of  carbonates,  are  always  present 
in  the  clay,  the  amounts  are  seldom  enough  to  exclude  the  clay  from  the 
ceramic  fidd.  The  thickness  of  the  bed  varies  fr6m  1  to  10  feet,  but  the 
average  measurement  is  about  3  feet  6  inches.  The  plasticity  of  the 
clay  is  moderately  good;  hence  no  serious  difficulty  should  be  encountered 
in  manufacturing  it  into  ware.  This  clay,  except  when  charged  with 
concretionary  and  comminuted  fluxing  components,  should  bum  to 
a  strong  body  with  no  serious  defects.  The  material  is  best  suited 
for  the  manufacjture  of  the  more  common  classes  of  clay  products,  such 
as  common  and  face  building  brick,  paving  blocks,  and  fireproofing. 
The  shale  found  directly  above  the  coal  in  some  localities  is  also  fitted 
for  the  production  of  building  and  paving  brick. 

UPPER  FREEPORT  COAL 

The  deposition  of  the  Upper  Freeport  coal  closes  the  record  of  the 
series  of  coals  and  clays  which  are  separated  by  less  valuable  deposits 
of  shales,  sandstones,  iron  ores,  and  limestones,  laid  down  during  Alle- 
gheny time.  Since  this  coal  underlies  shale  or  sandstone  of  Conemaugh 
age,  it  marks  the  line  separating  these  two  great  formations  of  the 
Pennsylvanian  series.  The  outcrop  of  the  Upper  Freeport  coal  forms 
a  belt  that  crosses  the  state  from  Columbiana  County  on  the  east  to 
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Lawrence  County  on  the  south.  From  the  latter  plaee  it  crosses  into 
Kentucky,  where  it  is  known  as  the  Zelda  or  No.  9  coal.  Although 
the  bed  is  very  patchy  in  this  state  it  has  yielded  a  large  amount  of 
fuel  and  holds  a  good  supply  for  future  needs.  In  western  Gallia  County, 
especially  in  what  is  known  as  the  Waterloo  or  Flag  Springs  field,  this 
member,  due  to  the  volume  of  the  bed  and  to  the  excellence  of  the  fuel, 
early  attracted  attention  for  the  local  fuel  supply,  and  has  been  worked 
constantly  for  many  years.  In  Huntington  Township,  also,  this  bed 
contributes  fuel  for  domestic  needs. 

Stratigraphy  and  Extent 

In  Gallia  Coimty  the  Upper  Freeport  or  Waterloo  coal  lies  about 
53  feet  above  the  Lower  Freeport  coal  or  about  78  feet  above  the  more 
persistent  Middle  Kittanning  coal,  which  is  thus  a  better  bench  mark 
for  reference.  Although  the  structure  of  the  bed  varies  from  place 
to  place,  the  general  features  of  the  deposit  are  much  the  same  when 
present  in  good  volume.  The  greatest  changes  are  noted  in  the  character 
and  arrangement  of  the  upper  coal  benches.  The  Upper  Freeport 
coal  has  from  one  to  three  coal  benches,  separated  by  clay  or  shale 
partings.  The  lower  coal  bench  is  the  one  of  prime  importance,  since 
it  is  far  more  persistent  than  the  ones  above,  and  since  it  surpasses 
them  to  a  marked  degree  in  volume  and  purity.  This  coal  bench, 
in  the  area  in  which  the  Upper  Freeport  coal  is  of  value  in  Gallia  County, 
varies  in  thickness  from  2  feet  to  4  feet  6  inches,  and  it  has  a  mean 
measurement  of  3  feet.  The  clay  parting  separating  the  lower  coal 
bench  from  the  one  above  averages  only  about  3  inches  in  thickness, 
but  in  some  localities  the  middle  bench  of  coal  is  wanting,  then  the 
clay  coalesces  with  the  parting  above  and  measures  1  foot  or  more  in 
thickness.  The  thickness  of  the  middle  coal  bench,  often  shaly,  varies 
from  2  inches  to  1  toot  6  inches,  but  the  good  coal  in  it  seldom  exceeds 
10  inches.  In  a  part  of  the  Flag  Springs  field  the  second  parting  is 
about  5  inches  In  thickness,  and  the  upper  or  third  coal  bench,  usually 
somewhat  impure,  has  a  mean  thickness  of  1  foot  3  inches.  These 
features  will  be  brought  out  in  more  detail  as  the  deposit  is  traced 
across  the  county. 

The  Upper  Freeport  coal  in  Gallia  County  is  represented  only 
by  isolated  patches  of  coal,  the  areas  of  which  are  relatively  small. 
It  is  far  more  uncertain  than  the  Kittanning  coals  below.  The  coal 
may  go  out  completely,  in  passing  from  one  hill  to  another,  or  from  one 
point  on  the  same  hill  to  another  only  100  yards  or  so  distant.  Us- 
ually not  even  a  stain  is  present  to  mark  the  horizon.  In  a  few  local- 
ities, the  Upper  Freeport  coal  is  replaced  by  the  massive  overlying 
Mahoning  sandstone,  but  in  most  of  the  area  this  is  not  the  cas?,  for 
the  coal  is  wanting,  even  when  the  beds  above  are  soft  ferruginous 
clays  or  fine-grained  shales.     When  thus  placed,  there  is  no  apparent 
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disconformity  along  the  horizon.  When  all  the  factors  are  considered, 
they  suggest,  rather,  that  the  bed  was  not  laid  down  in»a  continuous 
sheet,  but  that  it  was  deposited  only  in  local  basins,  and  that  the  coal  in 
parts  of  these  isolated  areas  was  later  removed  by  the  action  of  the  cur- 
rents which  laid  down  the  Mahoning  sandstone,  also  local  in  extent. 

The  horizon  of  the  Upper  Freeport  coal  passes  above  the  summits 
of  the  highest  knobs  in  the  northwestern  part  of  Greenfield  Town- 
ship, but  in  the  southwestern  part  it  is  present  along  the  main 
ridges  at  an  elevation  of  approximately  860  feet  above  tide.  Owing 
to  the  dip  of  the  rocks  to  the  east,  the  bed  is  well  down  on  the 
hills  in  the  eastern  part  of  this  to\^T.8hip.  The  elevation  in  the  north- 
eastern pfirt  is  about  760  feet,  while  that  in  the  southeastern  part  is 
about  720  feet.  The  bed  is  generally  present  along  Symmes  Creek 
and  well  towards  the  headwaters  of  its  tributaries  in  western  Walnut 
Township.  The  height  of  the  deposit  above  tide  here  is  from  600  to 
740  feet.  The  horizon  of  the  Upper  Freeport  coal  is  found  close  to 
drainage  level  in  the  western  part  of  Perry  Township.  Along  S3'mnies 
Creek  and  its  tributaries,  the  elevation  of  the  bed  is  from  640  to  740 
feet,  while  along  Fork  Creek,  and  another  small  tributary  of  Raccoon 
Creek,  north  of  this,  its  position  above  tide  is  from  600  to  640  feet. 
In  Raccoon  Toi^Tship,  the  place  of  the  Upper  Freeport  coal  is  above 
drainage  in  practically  all  of  the  territory  except  small  areas  along 
Raccoon  Creek.  The  elevation  of  the  bed  in  the  western  part  of  the 
township  is  from  740  to  780  feet,  while  in  the  eastern  part  it  is  from 
580  to  620  feet.  The  rise  of  the  rock  strata,  in  passing  northward 
places  the  horizon  of  the  coal  bed  above  drainage  in  all  of  Hunting- 
ton TowTship.  Measuring  from  ti,de,  the  elevation  in  the  western 
part  is  between  780  and  820  feet,  while  along  Raccoon  Creek,  in  the 
eastern  part,  it  is  between  620  and  700  feet. 

Walnut   Township. — Since  the   Upper  Freeport  coal  in  southern 

Ohio  gained  its  reputation  from  the  Flag  Springs  or  Waterloo  field, 

in  western  Walnut  Township,  this  region  will   be  treated  first.     The 

outcropping  conditions  in  Section  31  give  little  promise  of  much  coal 

of  value,  while  in  Section  30  the  prospect  openings  show  only  thin 

coal  or  dark  carbonaceous  shales.     The  Upper  Freeport  coal  has  its 

maximum  development  however  north  of  this  in  Section  19.     In  this 

region  the  bed  has  excellent  volume,  and  the  fuel  also  is  of  exceptional 

quality.     The  structure  of  the  deposit  at  the  mine  of  Noah  Webster 

is  shown  by  the  following  record:  Ft.       in. 

Shale - _-. 6 

Coal,  somewhat  impure 

Clay  shale 

Coal [   Upper  Freeport _ __. 

Clay  shale 

Coal ^ 

The  middle  and  lower  benches  of  coal  are  quite  free  from  in]- 


5 
4 
7 
2 
6 
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purities,  while  the  upper  bench  contains  some  thin  bands  of  shale,  which 
injure  its  sale.  Since  the  shale  above  this  coal  bench  is  somewhat 
tendef ,  the  coal  is  left  to  form  the  roof  of  the  mine.  This  coal  bench 
varies  considerably  in  thickness  in  different  parts  of  the  mine,  while 
the  middle  coal  bench  in  places  thins  to  2  inches.  The  lower  or  main 
coal  bench  in  this  locality  is  seldom  less  than  3  feet  or  more  than  5 
feet  in  thickness.  At  the  mine  of  Jason  Strait,  in  the  western  part 
of  the  same  section,  the  middle  bench  of  coal  is  wanting,  but  the  upper 
and  lower  benches  have  much  the  same  thickness  as  they  have  in  the 
Webster  mire.     A  composite  section  measured  here  follows:   p^       j^ 

Limestone,  Cambridge. _ 1          6 

Coal  blossom,  WUffim - 1          6 

Shales,  part  mottled _ 19 

Limestone,  flinty,  upper  Bn«/i  Crecik 1 4 

Shales  and  covered _ 6 

Sandstone,  massive. 32 

Clay  shales  and  covered 21 

Shales,  sandy,  gray 30 

Shalesjight _ _ 2 

Coal,  shaly 1  [  1          3 

Clay. [   Upper  Freeport _ __          9 

Coal J  [  3          6 

Clay,  shales,  and  covered _ 35 

Coal  J  Lower  Freeport 6 

The  Upper  Freeport  coal  has  been  mined  quite  extensively  along 
the  western  and  northern  bank  of  the  little  stream  in  the  western  part 
of  Section  20.  Along  the  opposite  bank  the  bed  is  much  thinner  and 
in  places  wanting,  although  where  it  passes  below  drainage  the  coal 
has  good  volume.  Measurements  taken  in  a  mine  on  land  of  T.  J.  Neal 
are  given  below:  •  p^       j^ 

Shales 7 

1  2 


Coal 

Clay  shale. 

Coal 

Clay  shale. 
Coal 


Upper  Freeport. 


7 

7 

3 

3        10 


The  deposit  is  poorly  represented  in  Section  18.  Where  it  is  ex- 
posed, the  bed  is  thin  or  shaly,  while  in  part  of  the  area  it  is  wanting. 
This  is  the  condition  also  of  the  bed  exposed  along  the  small  stream  in 
the  northern  part  of  Section  17,  but  north  of  this  in  Section  8,  coal  was 
formerly  mined  in  a  small  way.  E.  L.  McDaniel  reports  that  on 
his  property  the  lower  coal  bench  has  a  thickness  of  3  feet,  while  the 
upper  bench  measures  about  1  foot  6  inches.  He  also  states  that  the 
two  coal  benches  are  separated  by  1  foot  6  inches  of  clay.  In  sections 
7  and  12  the  horizon,  where  exposed,  is  marked  by  siliceous  clays  with 
only  a  smut  streak  of  coal  at  most.  Coal  of  value  was  not  found  at 
any  place  on  this  horizon  in  sections  1,  6,  5,  or  4. 
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Perry  Township. — In  this  township  the  Upper  Freeport  coal  was 
not  found  in  good  development  ^long  Symmes  Creek  or  its  tributaries, 
except  in  the  northern  part  of  Section  18  and  the  southern  part  of 
Section  7.  Here  there  is  a  small  area  of  coal,  which  appears  to  be  a 
part  of  the  local  field  in  sections  12  and  13,  Greenfield  Township.  The 
bed  was  mined  for  several  years  by  drifting  on  the  land  of  William  M. 
Jones  in  the  northwestern  part  of  Section  18.  The  record  obtained 
follows: 

Ft.         In. 


Coal- J 

Clay.. 

Coal._ 


Upper  Freeporl. 


6 
6 


In  the  southern  part  of  Section  7,  on  the  farm  of  James  Davis,  the 
deposit  was  also  worked  at  one  time.  Mr.  Davis  states  that  the  upper 
bench  of  coal  is  about  1  foot  in  thickness,  while  the  lower  bench  varies 
from  2  feet  to  2  feet  6  inches.  He  reports  also  that  in  this  area  the 
parting  expands  from  4  inches  to  1  foot  in  thickness.  The  deposit, 
however,  is  quite  local  in  extent  for  good  coal  has  not  been  found  else- 
where in  the  northern  part  of  Perry  Township,  although  the  horizon 
is  above  drainage  in  other  sections. 

Greenfield  Township. — Although  the<  horizon  of  the  Upper  Free- 
port^  coal  is  above  drainage  in  all  of  Greenfield  Township,  the  bed  was 
found  with  sufficient  volume  for  mining  in  only  one  locality,  which  is 
in  sections  12  and  13.  In  most  of  the  area  it  is  completely  wanting  or 
represented  by  siliceous  clays  or  by  thin  layers  of  impure  coal.  In 
Section  12,  on  the  farm  of  H.  T.  Lambert,  the  Upper  Freeport  coal  is 
mined  for  local  needs.     A  section  obtained  follows: 

Ft.         In. 

Coal,  somewhat  rough... 

Clay.  - - \   Upper  Freeport 


Coal,  good 


2 
2 


The  lower  bench  of  coal  in  this  mine  varies  from  2  feet  6  inches 
to  3  feet  4  inches  in  thickness,  while  the  upper  bench  is  more  constant. 
From  1  to  4  inches  of  good  cannel  coal  is  present  near  the  middle  of  the 
lower  bench  of  coal  in  parts  of  the  mine.  This  productive  area  extends 
south  into  Section  13,  where  the  bed  was  mined  for  several  years  on  the 
land  oi  Henry  Hutchison,  and  on  the  adjoining  farms  also. 

Raccoon  Township. — The  surface  conditions  indicate  that  the 
Upper  Freeport  coal  is  poorly  represented  in  Raccoon  Township.  In 
some  parts  of  the  area  it  is  completely  replaced  by  massive  sandstones, 
while  in  other  parts  the  horizon  is  marked  only  by  thin  coal  lajTrs  or 
by  dark  carbonaceous  shales.  However,  this  does  not  prove  that  the 
deposit  at  r.o  place  has  good  volume,  but  rather  that,  if  such  pockets  of 
coal  exist  under  heavy  cover,  their  areas  are  relatively  small. 

Huntington  Township. — In  the  northwestern  part  of  Huntington 
Township  there  is  another  small  field  in  which  the  Upper  Freeport 


2 
3  1 
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coal  has  good  volume,  and  in  which  the  bed  is  mined  for  local  use. 
Measurements  taken  at  the  mines  of  Edward  Snyder,  in  Section  18, 
show  the  structure  of  the  bed  and  the  interval  to  the  Middle  Kittanning 
coal  below.     The  record  follows: 

Ft.  In. 

Coal,  bony,  cannel  nature. ...1  u^j,^  preeport. 

Coal,  good J 

Clay,  siliceous - 4 

Covered.- 10 

Sandstone 10 

Covered - 6 

Sandstone,  massive _ 32 

Sandstone  with  parts  covered 27 

Coal  blossom,  Middle  Kittanning 1 

The  main  coal  bench  is  reported  to  be  much  thicker  in  parts  of  the 
mine  than  it  is  shown  to  be  in  the  above  section;  however,  the  thick 
coal  is  very  local  in  extent.  The  interval  between  the  main  coal  bench 
and  the  massive  overlying  sandstone,  which  is  the  real  roof  of  the  bed, 
expands  erratically  from  a  few  inches  to  as  much  as  6  feet.  This  in- 
terval is  made  up  of  clay  shales  with  a  layer  of  very  impure  coal,  the 
thickness  of  which  is  from  1  to  2  feet.  This  impure  layer  of  coal,  which 
corresponds  to  the  upper  bench  of  coal  in  the  Waterloo  field,  is  made 
up  of  thin  bands  of  coal,  shale,  and  sandstone.  The  relation  of  the 
two  coal  benches  is  shown  in  the  following  section  taken  at  the  mine  of 
Emmett  Oiler,  which  is  located  in  the  northern  part  of  Section  18: 


Ft.         Iti. 
Sandstone,  Mahoning 21 

Clay,  dark. 

^o^\^ny -A  Upper  Freeport /  ^ 


4 
2 

Coal,  good.--/ ^'^'""  ' '"^'"' \Z  6 

Clay,  siliceous ___ 3 


In  this  locality  the  lower  bench  or  good  coal  varies  in  thickness 
from  1  foot  6  inches  to  5  feet  6  inches,  but  the  average  measurement 
is  about  3  feet  6  inches,  while  the  impure  layer,  often  wanting,  has  a 
mj^ximum  thickness  of  about  2  feet.  In  the  southern  part  of  Section  7, 
on  the  land  of  W.  L.  Huntley,  the  deposit  is  workc*d  also  by  drift  min- 
ing.    The  measurements  taken  in  his  mine  are  given  below: 

Ft.  In. 

Shale,  gray.- -  4 

Coal,impure.l^    ^^^^^                   L.         10 

Coal,  good-./     ^'             '  \  3          7 

Clay,  light,  siliceous 3 

In  this  locality  the  deposit  is  reported  to  have  a  maximum  thickness 
of  about  6  feet.  In  the  northwestern  part  of  the  same  section  the 
Upper  Freeport  coal  again  has  good  volume  and  has  been  worked  for 
local  use.  On  the  ridge  north  of  the  residence  of  W.  F.  White,  the  bed 
where  mrasurrd  in  an  old  mine  has  a  thickness  of  4  feet  2  inches      North 
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of  this  in  the  southern  part  of  Section  6,  on  the  farm  of  George  Snyder, 
the  following  record  was  obtained: 

Ft.         In. 

Shale,  gray,  sandy _ 12 

Coal,  Upper  Freeporl ^ 5        10 

Clay,  siliceous - 3 

This  field  in  northern  Huntington  Township  extends  northward 
into  Wilkcsville  Township,  Vinton  County,  where,  especially  in  the 
vicinity  of  the  Cooney  School,  the  bed  has  excellent  volume  and  purity. 
In  the  remainder  of  Huntington  Township  the  Upper  Freeport  coal 
where  exposed  along  the  outcrop  is  feither  thin  or  wantiog.  In  fact 
the  prospects  for  locating  other  areas  of  good  coal  with  sufHcient  volume 
for  drift  mining  are  very  poor.  The  bed  has  no  value  in  that  part  of 
Morgan  Township  where  it  is  above  drainage  level. 

Economic  Features 

The  areas  in  Gallia  County  in  which  the  Upper  Freeport  coal  is 
known  to  have  good  volume  will  not  exceed  3  square   miles.    The 
productive  territory,  however,  is  less  than  this,  for  in  all  of  the  small 
isolated  fields  the  bed  is  subject  to  wants  or  to  thin  coal.     A  much  safer 
estimate  of  the  areas  in  which  the  bed,  considering  only  the  thickness 
of  good  coal,  has  an  average  measurement  of  3  feet  6  inches  is  from  1,000 
to  1,200  acres.     The  yield  of  fuel  on  1,000  acres,  counting  the  specific 
gravity  1.31,  the  thickness  of  the  bed  3  feet  6  inches,  and  the  amount 
available  in  mining  60  per  cent,  is  approximately  3,745,000  tons.    Since 
these  fields  have  been  worked  for  many  years  in  a  very  wasteful  way, 
the  total  amount  of  fuel  yet  available  for  future  needs  ynll  probably 
not  exceed  2,000,000  tons.     The  mining  features  of  the  Upper  Freeport 
coal,  although  not  the  best,  are  usually  favorable  for  safety  in  working 
and  for  economy  in  production  when  the  operation  is  carried  on  in  a 
systematic  way.     Above  the  upper  bench  of  coal  in  most  of  the  territory 
there  are  present  a  few  feet  or  more  of  soft  clays  or  tender  shales  which 
are  held  up  with  difficulty.     If  the  upper  coal  bench,  which  is  usually 
too  impure  to  be  of  value,  is  allowed  to  remain  for  the  roof  of  the  mi^^/ 
and  is  properly  supported  by  posts,  the  clays  and  shales  above  are  not 
especially  troublesome  or  dangerous.     In  some  localities  the  overlying 
stratum  is  a  massive  sandstone,  and  then  of  course  the  roof  is  strong  and 
safe. 

The  Upper  Freeport  coal  is  a  high  volatile  fuel,  but  is.  not  so  free- 
burning  as  the  Kittanning  coals  below.  It  is  a  bright  lustrous  coal, 
and  is  quite  free  from  '^mother  coal"  or  shaly  impurities-  As  the  fuel 
is  quite  fragile  or  tender,  it  is  rot  well  suited  to  withstand  severe  handling* 
The  composition  of  the  Upper  Freeport  coal  in  Gallia  Coimty  is  shown 
by  the  following  analyses: 

Sander's  Mine,  Section  17,  Walnut  Township,  Gallia  County.  Lower  bench  only 
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sampled,  the  upper  bench  not  mined.  The  mine  had  not  been  worked  for  three  years 
but  the  coal  appeared  fresh^  The  surface  of  the  coal  was  cut  off  before  sampling. 
Sampled  by  E.  £.  Somermeier  in  August,  1902. 

Chemical  analysis  and  calorific  value  of  sample 


Uliimaie 

Carbon 63.48 

Hydrogen 5.19 

Oxygen 16.86 

Nitrogen - z 1.28 

Sulphur 1.81 

Ash 12.39 

Calorific  value 


ProximaU 

Moisture 7.62 

Volatile  matter 32.86 

Fixed  carbon 47.14 

Ash 12.39 


/  6; 

111. 


371  calories 
468  B.  t.  u.' 


Samples  from  the  benches  of  coal  in  the  mine  of  Noah  Webster  in  Section  19, 
Walnut  Township,  are  given  below: 

No.  1.    From  the  upper  9  inch  seam. 

No.  2.    From  the  middle  9  inch  seam. 

No.  3.    From  the  lower  or  4  feet  3  inch  seam. 

No.1 

Specific  gravity 1.307 


Water _  4.05 

Ash 7.60 

Volatile  matter 34.35 

Fixed  carbon 54.00 


No.  2 

No.  3 

1.296 

1.309 

6.00 

6;  16 

4.65 

4.60 

31.20 

29.66 

68.16 

60.60 

100.00 

100.00 

0.86 

0.82 

0.07 

0.11 

3.07 

3.24« 

Total 100.00 

Sulphur 1.16 

Sulphur  remaining  in  coke 

Percentage  of  sulphur  in  coke. 

Gas  per  lb.,  in  cubic  feet 3.46 

The  analysis  of  the  sample  of  Upper  Freeport  coal  from  the  Sander's 
property  represents  the  character  of  the  coal  along  the  border  of  the 
Flag  Springs  field,  while  that  of  the  sample  from  the  Webster  farm 
represents  the  character  of  the  fuel  near  the  center  of  this  area,  or 
where  the  deposit  is  at  its  best.  The  average  character  of  the  deposit 
in  Gallia  County  is  between  these  results. 

The  Upper  Freeport  coal  is  well  liked  for  domestic  and  steaming 
purposes.  It  is  a  lasting  fuel,  for  the  fixed  carbon  is  slowly  consumed. 
It  makes  a  good  heat  and  produces  only  a  small  amount  of  soot.  The 
ash,  which  is  light  gray  in  color,  clinkers  somewhat,  especially  if  subjected 
to  reducing  conditions.  The  Upper  Freeport  coal  is  one  of  the  few 
coking  coals  of  southern  Ohio.  Although  its  cementing  value  is  only 
moderately  high,  it  makes  coke  of  fair  quality  in  the  beehive  oven. 
In  the  retort  oven  the  better  grades  of  this  coal  should  >deld  approx- 
imately 64  per  cent  coke.     The  sulphur  in  the  coal  occurs  principally 

»Geol.  Surv.  Ohio,  Fourth  Series,  Bull.  9,  pp.  252-3. 
»GeoI.  Surv.  Ohio,  Report  of  Progress  for  1870,  p.  181. 
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in  the  form  of  the  mineral  marcasite,  which  is  irregularly  distributed 
throughout  the  bed  in  thin  lenses  or  in  nodular  masses.  Owing  to  the 
difference  in  the  specific  gravities  of  coal  and  marcasite,  proper  sizing 
and  washing  of  the  coal  will  remove  a  large  percentage  of  this  deleterious 
material.  Further,  the  amount  of  the  sulphur  is  decreased  during  the 
coking  for  about  one-half  of  it  passes  off  in  the  gases.  Under  good 
practice  of  coke  making,  the  sulphur  in  the  product  should  be  reduced 
below  the  limit  demanded  for  standard  coke.  The  rapid  increase  in 
the  erection  of  retort  ovens  makes  the  subject  of  moment,  especially 
in  Ohio,  where  but  few  coking  coals  are  foimd. 

CX>NEMAUGH  FORMATION 

The  general  character  of  the  rocks  making  up  the  Conemaugh 
formation  is  in  marked  contrast  to  that  of  the  rocks  composing  the 
Allegheny  formation  below.  During  Conemaugh  time,  the  conditions 
were  not  so  favorable  for  the  deposition  of  great  coal  beds  as  they  were 
during  the  preceding  age.  Although  many  coal  beds  were  laid  dovrn 
they  are,  with  few  exceptions,  wanting  in  volume,  shaly  in  character, 
and  local  in  extent.  On  this  account,  this  division  of  rocks  was  for- 
merly called  the  Lower  Barren  Coal  Measures.  There  is  a  great  dif- 
ference also  in  the  amounts  of  carbonate  minerals  found  in  the  two 
formations.  The  Allegheny  formation  contains  one  regularly  bedded 
limestone  and  a  few  thin  layers  of  shales,  containing  appreciable  amounts 
of  calcium,  magnesium,  and  ferrous  carbonates,  which  occur  in  fine 
powders  or  in  concretionary  masses  of  various  sizes.  The  Conemaugh 
formation  contains  not  only  several  well  defined  limestone  beds,  but 
also  thick  deposits  of  shales  highly  charged  with  these  common  car- 
bonates. These  minerals  occur  in  the  form  of  impalpable  powders, 
and  in  the  form  of  nodules,  varying  in  size  from  fine  seed  to  1  foot, 
or  even  more,  in  diameter.  Further,  the  Conemaugh  shales  are  read- 
ily distinguished  from  those  in  the  coal  formations  below  by  the  in- 
creased coloration.  In  the  former,  the  beds  with  red,  brown,  yellow, 
and  green  tints  predominate  over  those  with  the  less  conspicuous  gray 
colors,  while  in  the  latter,  highly  colored  beds  are  seldom  present. 
In  a  less  degree  tliis  coloration  of  the  shales  is  also  apparent  in  some 
localities  in  the  upper  part  of  the  Allegheny  formation.  The  prime 
coloring  agent  is  the  oxide  of  iron,  although  its  power  is  often  mod- 
ified, also  by  other  pigments  such  as  carbon,  manganese  oxides,  and 
dark  granitic  minerals.  The  intensity  of  the  color  in  the  shales  with 
red,  brown,  and  yellow  tints,  depends  primarily  on  both  the  state  of 
hydration  of  the  ferric  oxide  and  on  the  state  of  division  of  the  pig- 
ment. In  the  shales  with  green  and  blue  shades,  the  principal  color- 
ing agent  is  ferrous  compounds.  The  shales  in  the  Conemaugh  for- 
mation are  also  more  clay-like  in  character  than  those  in  the  underly- 
ing coal  formations.  In  a  general  way  the  lithological  characters  of 
the  rocks  in  the  two  divisions  are  notablv  different. 


A  — Typical  Conemaugh  topography  ii 


— BnishCreek  limestones  nnd  shales  exposed  ia  the  cut  of  the  Hocking  Valley  Railway 

south  of  Vinlon.  Gallin  County.  The  upper  limcatone  bed  is  near  the  top  of  the 
pictuie  and  ia  marked  by  a  small  white  paper.  The  lower  bed,  which  b  20  feet 
below  the  upper  one,  is  near  the  middle  of  the  picture  and  is  similarly  marked. 
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Sail  Features 

The  soils  resulting  from  the  decay  and  weathering  of  'the  Cone- 
maugh  rocks  contain  components  valuable  for  the  growth  of  plant 
life.  The  powdery  and  concretionary  limestone,  disseminated  es- 
pecially throughout  the  shales,  continually  supplies  the  residual  soils 
with  a  sufficient  amount  of  lime  to  produce  luxuriant  growth  of  plants, 
and  especially  such  plants  as  blue  grass  and  clover.  These  shales  also 
contain  phosphoric  acid  in  appreciable  amounts;  further,  they  contain 
available  potash  in  amounts  adequate  for  the  healthy  growth  of  plant 
life.  The  fourth  component  necessary  for  plants  is  nitrogen,,  which 
is  usually  low  in  most  of  thesa  soils.  However,  since  these  soils  con- 
tain the  other  required  substances  necessary  for  the  growth  of  legumes 
which  are  the  great  nitrogen  producing  class,  this  element  may  be 
supplied  to  the  soils  at  a  low  cost.  On  the  red  shale  soils  in  particular, 
are  foimd  tough  sods  of  blue  grass,  highly  valuable  for  grazing.  The 
clovers  also  grow  here  luxuriantly,  while  the  common  grasses  do  very 
well.  The  value  of  these  soils  for  fruit  raising  is  attested  by  the  many 
himdreds  of  acres  of  fine  orchards  found  in  the  region.  The  trees 
are  quite  thrifty,  lo^g-lived,  and  heavy  producers.  The  trees  are  also 
very  free  froln  the  ravages  of  disease.  Fruit  raised  on  these  soils  is 
highly  colored,  hence  it  is  attractive  in  appearance.  In  quality  it 
is  of  the  highest  grade.  These  soils  are  far  better  suited  for  grazing 
and  fruit  lands  than  for  general  farming. 

Stratigraphy 

In  western  Gallia  County,  the  Ames  limestone,  which  is  about 
midway  in  the  Conemaugh  formation,  is  found  near  the  summits  of 
a  few  of  the  highest  hills.  The  Cambridge  and  Brush  Creek  lime- 
stones, however,  are  present  in  much  of  the  area.  The  few  coals  found 
are  not  persistent  beds,  and  they  seldom  have  sufficient  volume  for 
mining.  Since  the  economic  values  of  the  beds  in  the  lower  half  of 
the  formation  are,  relatively  small,  only  a  few  of  the  most  important 
ones  will  be  considered  in  this  report,  and  these  will  be  treated  in  a 
general  way.  For  a  more  complete  discussion  of  the  formation  the 
reader  is  referred  to  the  work  of  D.  D.  Condit,  on  the  Conemaugh 
Formation  of  Ohio.* 

The  members  which  have  most  importance,  either  economically 
or  stratigraphically,  are  Mahoning  sandstone,  Mahoning  coal.  Mason 
coal.  Brush  Creek  limestones,  Wilgus  coal,  Cambridge  limestone,  and 
Ames  limestone.  These  members  of  the  Conemaugh  formation  will 
be  taken  up  in  ascending  order,  beginning  with  the  oldest. 

MAHONING  SANDSTONE 

The  Mahoning  sandstone,  the  basal  member  of  this  division  of 
rocks,  lies  directly  above  the  Upper  Freeport  coal  of  the  Allegheny 

>Geol.  Surv.  of  Ohio,  Fourth  Series,  Bull.  17. 
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formation.  It  thus  forms  the  roof  of  this  important  coal  bed.  The 
Mahoning  sandstone,  however,  is  very  unsteady;  in  fact  it  is  more 
often  absent  than  present.  Its  position  is  shown  by  the  following  section 
taken  at  the  mine  of  Emmett  Oiler,  in  Section  18,  Huntington  Town- 
ship: 

Ft.  In. 

Sandstone,  Af a/toning.  _ 21 

Clay,  dark _ ._  4 

Coal,  bony...  ]  ^         ^  ^ f    1  2 

Coal,  good...  J      '''^  ^  \   3  6 

The  Mahoning  sandstone  is  coarse-grained,  light  colored,  and 
massively  bedded.  This  rock  is  more  weather  resistant  than  the  aver- 
age coal  formation  sandstone,  hence  it  is  often  employed  locally  for 
foundation  work  and  for  other  minor  purposes.  The  usual  thickness 
of  the  bed,  when  well  defined,  is  from  20  to  30  feet. 

MAHONING  COAL  " 

The  Mahoning  coal  lies  close  to  the  Mahoning  sandstone,  when 
this  member  is  present,  while  the  interval  to  the  underlying  Upper 
Freeport  coal  is  found  to  be  from  35  to  45  feet.  The  position  of  the 
bed  and  its  relation  to  other  members  are  shown  in  the  following  section 
taken  near  Nebo  Church,  in  Section  17,  Perry  Township: 

Ft.  In. 

Coal  blossom,  Mahoning 1 

Clay  shale  and  covered ._ 9 

Shale,  gray 2 

Shale,  red. 2 

Covered 3 

Shale,  gray,  with  parts  covered. 9 

Clay,  mottled,  with  smalliimestone  nodules 2         i- 

Clay,  mottled *_. 5 

Covered 4 

Horizon  of  Upper  Freeport  coal. 

The  Mahoning  coal  is  very  unsteady  and  seldom  thickens  to  more 
than  1  foot  6  inches.  It  is  mined  along  the  outcrop  by  stripping  at  a  few 
places.     The  value  of  the  bed  in  Gallia  County  is  small. 

MASON  COAL 

The  position  of  the  Mason  coal  is  best  located  by  its  proximity  to 
the  Brush  Creek  limestone  above,  for  the  coal  bed  is  found  not  far 
below  this  member.  In  western  Gallia  County  it  lies  from  50  to  70 
feet  below  the  Cambridge  limestone,  which  is  more  persistent  than  the 
Brush  Creek  beds.  Its  position  with  reference  to  other  members  is 
shown  in  the  section  taken  near  Nebo  Church,  and  given  under  Ma- 
honing coal.  Like  the  Mahoning  coal  this  bed  is  also  mined  by  strip- 
ping at  a  few  localities  along  its  outcrop.  The  coal  is  of  good  quality, 
but  the  deposit  is  too  thin  to  be  followed  under  cover;  hence  the  bed  is  of 
more  value  for  its  strait igraphic  features  than  for  its  economic  worth. 
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BRUSH  CREEK  HORIZON 

On  the  Brush  Creek  horizon  there  are  two  limestone  beds  separated 
by  shale,  the  average  thickness  of  which,  in  western  Gallia  County,  is 
about  24  feet.  The  upper  stratum  of  limestone  is  far  more  constant 
than  the  lower  one,  but  both  are  wanting  in  many  localities.  They 
are  replaced  by  massive  sandstones,  which  often  extend  from  near  the 
base  of  the  Cambridge  limestone  down  to  the  horizon  of  the  Mason 
coal.  The  upper  bed  of  the  Brush  Creek  limestone  in  this  area  is 
usually  found  about  27  feet  below  the  overlying  Cambridge  limestone. 
This  interval,  however,  varies  from  12  to  40  feet.  The  lithological 
character  Of  these  limestones  varies  greatly  from  place  to  place.  The 
composition  changes  from  a  quite  pure  limestone  through  ferruginous, 
siliceous  limestone  to  a  flinty  material,  containing  but  little  calcium 
and  magnesium  carbonates.  The  upper  layer  when  only  about  1  foot 
in  thickness  is  usually  rather  pure,  but  when  it  thickens  to  several  feet 
it  is  shaly  and  flinty  in  character.  The  bed  shows  many  local  thick- 
enings, especially  in  its  extension  southward.  In  local  areas  in  Lawrence 
County,  it  is  a  heavy  flinty  deposit,  often  measuring  from  10  to  15  feet 
in  thickness.  The  shales  in  the  interval  between  the  two  limestone 
beds  often  assume  a  calcareous  siliceous  phase.  The  lower  limestone 
bed  usually  has  a  thickness  of  about  1  foot,  although  in  a  few  localities 
it  expands  to  2  or  3  feet.  The  composition  of  this  bed  resembles  very 
much  that  of  the  upper  one.  A  few  sections  are  given  in  order  to 
show,  the  character  of  the  deposits,  and  to  show  their  relation  to  other 
members.  A  composite  section  taken  along  the  road  in  Section  33, 
Morgan  Township,  is  given  below:  p^       j^ 

Limestone,  CamMci^ _ _  2  3 

Clay  shale,  mottled _ 9         3 

Sandstone,  nodular,  ferruginous 1 

Shale,  sandy,  gray 17 


Limestone,  fossiliferous. 
Clay  shale,  red 


Brush  Creek. 


1        10 
3 


Shale,  gray,  sandy f  Ill 

Limestone,  very  fossiliferous.  J  [16 

Shale,  gray,  sandy 18         6 

Sandstone,  shaly 15 

Sandstone,  massive 12 

CosAf  Mahoning _.         10 

The  upper  limestone  bed  of  the  Brush  Creek  member  is  quite  con- 
stant in  Morgan  Township,  but  the  lower  bed  is  rather  unsteady.  In 
Huntington  Township,  these  limestones  are  found  in  the  area  east  of 
Raccoon  Creek,  but  they  are  absent  in  the  territory  west  of  this  stream. 
However,  a  few  loose  blocks  of  limestone  from  these  beds  were  observed 
on  the  summit  of  the  high  knob,  in  the  northwestern  part  of  Section  4. 
They  were  rot  found  in  that  part  of  Raccoon  Township  north  of  Indian 
Creek  and  west  of  Raccoon  Creek,  although  many  of  the  ridges  and 
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knobs  extend  well  above  this  horizon.  Along  the  main  ridge  south  of 
Indian  Creek  they  are  absent  also,  yet  the  Cambridge  limestone  is 
regularly  present.  The  upper  stratum  of  limestone  is  present,  however, 
in  sections  34  and  35.  In  this  township  east  of  Raccoon  Creek,  the 
upper  layer  of  the  Brush  Creek  member  is  quite  steady. 

In  western  Springfield  Township  the  upper  bed  is  commonly 
present,  but  the  lower  bed  is  seldom  found.  The  Brush  Creek  member, 
in  most  of  Ptrry  Township,  is  represented  by  the  upper  bed  of  lime- 
stone, and  in  restricted  areas  it  has  both  beds  developed.  Thjb  fol- 
lowing section  taken  near  Salome  Church,  in  Section  23,  shows  the 
general  character  of  the  deposit: 


Shales,  calckreous,  with  nodules  of  limestone,  f  ossiliferous 

Limestone,  flinty,  foBsUiferous 

Shales,  calcareous 

Limeston e,  f ossiliferous 


Brush 
Creek 


Ft.        In. 

4 

4         6 
13        i. 

2 


The  flinty  character  of  the  upper  bed  shown  in  the  above  section 
is  quite  typical  of  the  character  of  this  stratum  in  Lawrence  County. 
This  member  is  found  near  the  summits  of  the  main  ridges,  but  in 
local  areas  only  in  southeastern  Greenfield  Township.  As  a  general 
thing  only  the  upper  stratum  of  limestone  is  present.  Measurements 
obtained  along  the  roadside  in  the  northern  part  of  Section  24  follow: 

Ft.  la. 

Idmeatone,  Cambridge ....      1  •• 

Shales  and  covered ..    13  •« 

Limestone,  f  ossiliferous,  upper  layer  of  Brush  Creek ... ..      2  •• 

Only  the  upper  limestone  bed  of  the  Brush  Creek  member  was 
observed  in  western  Walnut  Township,  although  the  lower  bed  may 
be  present  in  limited  areas. 

Economic  Features 

The  chief  value  of  the  Brush  Creek  limestone  is  for  road  building. 
The  beds  are  widely  distributed;  hence  they  are  often  at  the  locality 
where  road  material  is  needed.  The  quantity  of  the  loose  or  uncovered 
stone  along  the  outcrop  of  the  beds  is  usually  sufficient  to  meet  the 
requirements  for  this  purpose,  while  if  more  is  demanded  the  supply 
may  be  readily  obtained  by  only  shallow  stripping.  Both  the  high 
calcium  and  high  siliceous  stones  are  quite  tough  and  wear  well;  further 
the  shaly  material  has  a  high  cementing  value.  Along  the  outcrop  of 
the  Brush  Creek  member  good  roads  may  be  built  at  a  relatively  low 
cost. 

WILGUS  COAL 

The  position  of  the  Wilgus  coal  is  directly  below  the  Cambridge' 
limestone,  which  is  a  well  recognized  bed  in  the  Conemaugh  formation. 
The  Wilgus  coal  is  very  unsteady  and  poorly  developed  in  Gallia  County, 
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although  in  the  vicinity  of  the  villages  of  Arabia  and  Wilgus,  in  Lawrence 
County>  the  bed  has  good  volume,  and  is  mined  by  drifting  for  local 
use.  This  coal,  however,  has  been  mined  in  a  small  way  by  stripping 
at  a  few  places  in  western  Morgan  Township,  where  the  maximum  thick- 
ness of  the  deposit  is  about  1  foot  8  inches.  It,  most  of  this  township 
the  usual  thickness  observed  is  less  than  1  foot,  often  only  a  smut  streak. 
Although  the  deposit  is  present  at  other  places  in  western  Gallia  County 
its  volume  is  too  small  to  justify  mining. 

CAMBRIDGE  LIMESTONE 

The  Cambridge  limestone  is  one  of  the  well  defined  and  generally 
known  beds  in  the  Conemaugh  formation  of  southern  Ohio.  In  Gallia 
County  and  also  in  Lawrence  the  bed  is  usually  present  on  the  horizon 
where  due.  There  are  local  wants,  however,  where  the  deposit  is 
replaced  by  massive  sandstones.  The  Cambridge  limestone  of  the 
Conemaugh  formation  resembles  the  Ferriferous  or  Vanport  limestone 
of  the  Allegheny  formation  in  texture  and  composition  and  in  the  types 
of  fossils  present. 

The  Cambridge  limestone  in  western  Gallia  County  lies  about 
27  feet  above  the  Brush  Creek  member,  and  about  80  feet  below  the 
Ames  limestone,  another  bed  also  important  in  stratigraphic  geology. 
There  is  only  one  limestone  stratum  in  the  Cambridge  deposit,  but 
occasionally  a  thin  block  of  iron  ore,  closely  associated,  may  also  be 
considered  a  part  of  the  member.  Lithologically  the  limestone  is  quite 
cor^tant  throughout  the  entire  extent  of  the  bed.  In  local  areas  the 
outcrop  rock  is  somewhat  siliceous,  owing  apparently  to  solution  of 
carbonates  and  deposition  of  silica.  The  deposit  in  western  Morgan 
Township  is  very  steady,  and  is  from  1  to  3  feet  in  thickness.  The 
average  measurement  is  about  2  feet.  Its  relation  to  other  members 
is  shown  in  the  following  record  taken  in  Section  34:  p^       j^ 

Limestone,  Ames 2 

Shale,  gray _ 18 

Clay  shale,  red 15 

Shale,  gray _  9 

Clay  shale,  red. _ 10 

Shale,  gray,  sandy 4 

Sandstone,  shaly - - __ 6 

Covered — _ 16 

Limestone,  Cambridge 2 

Coal,  Wilgus.- ^- 1 

From  Morgan  Township  the  Cambridge  limestone  extends  west- 
ward to  Raccoon  Creek  in  Huntington  Township.  West  of  this  stream 
the  deposit  was  not  found,  although  some  of  the  knobs  on  the  main 
ridges  extend  well  above  the  horizon.  The  bed  is  quite  constant  in 
western  Springfield  Township,  but  in  Raccoon  Township  it  is  wanting 
in  the  area  west  of  Raccoon  Creek  and  north  of  Indian  Creek.     Along 
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the  main  ridge  south  of  Indian  Creek  the  deposit,  which  is  very  p(*r- 
sistent,  has  a  thickness  varying  from  1  to  4  feet.  Large  blocks  of  Cam- 
bridge limestone,  strewn  along  the  hillsides,  are  striking  features  of  rock 
exposure  in  Perry  Township.  The  bed  often  has  a  thickness  of  4  feet 
and  the  stone  has  excellent  quality.  The  high  ridges  in  the  southern 
part  of  Greenfield  Township  also  contain  good  deposits  of  this  member. 
The  bed  is  from  1  to  3  feet  in  thickness.  A  record  taken  in  Section  13 
shows  the  interval  to  the  upper  limestone  stratum  of  the  Brush  Creek 
member.     The  section  follows: 

Ft.  In. 

UmeBtone,  Cambridge 1 

Shales  and  covered _ 13 

Limestone,  upper  layer  of  Bru«/i  CrceA: _ _       2 

The  Cambridge  limestone  is  rather  steady  throughout  western 
Walnut  Township,  but  the  deposit  seldom  reaches  more  than  2  feet  in 
thickness.  Here  the  bed  lies  about  20  feet  above  the  Brush  Creek  lime 
stone,  and  about  120  feet  above  the  Upper  Freeport  coal. 

Economic  Value 

The  Cambridge  is  the  most  important  of  the  limestone  depositii 
in  the  Conemaugh  formation  of  western  Gallia  County.  The  bed  is 
quite  constant  over  a  wide  area;  hence  there  are  many  points  for  attack. 
It  is  usually  well  exposed  along  its  outcrop  for  it  is  more  weather  re- 
sistant than  the  associated  shales.  This  feature  is  so  apparent  in  part 
of  the  area  that  the  bed  may  be  traced  by  the  eye  on  ridges  some  distance 
away.  Large  loose  blocks  are  often  found  in  abundance  along  the 
hillsides  below  its  outcrop.  The  average  thickness  of  the  bed  is  about 
2  feet,  but  iii  local  areas  this  expands  to  4  feet.  The  amount  of  easily 
available  limestone  that  may  be  utilized  for  different  purposes  is  large. 

The  stone  is  fine-grained  and  well  cemented;  hence  it  is  tough 
but  not  brittle.  The  color  of  the  fresh  rock  varies  from  light  gray  to 
dark  gray.  It  contains  many  marine  fossils  which  are  best  exposed  in 
weathered  surfaces.  The  stone  contains  only  small  amounts  of  crystal- 
line carbonates  or  of  siliceous  matter.  The  chemical  composition  of 
the  limestone  is  quite  uniform  throughout  the  county.  Its  qualities  are 
shown  by  the  following  analysis  by  Prof.  D.  J.  Demorest,  of  a  sample 
taken  on  the  ridge  in  the  southern  part  of  Raccoon  Township: 

Silica,  SiO, 8.40 

Ferric  oxide  and  alumina,  Fe20j-f  AlaOi 2.00 

Calcium  carbonate,  CaCOj 87.00 

Magnesium  carbonate,  MgCOa 1.15 

Phosphoius,  P --  0.03 

The  Cambridge  limestone  has  qualities  which  recommend  it  for 
several  purposes.  Its  physical  properties,  combined  with  its  availability 
over  so  large  an  area  are  especially  favorable  for  the  utilization  of  the 


A. — Outcrop  of  Cambridfre  limestone  n«ar  Raccoon  Falln,  Gnllia  County, 


B, — Ames  linicalone  on  Mnrftan  Rkipe  cost  of  Vinton,  Gollin  County. 
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stone  in  road  construction.  It  is  used  some  for  this  purpose  in  Gallia 
County  and  it  has  proved  very  satisfactory.  The  stone  wears  well  and 
the  dust  has  good  cementing  value.  It  also  makes  strong  abutments  and 
retaining  walls.  The  chemical  properties  of  the  stone  fit  it  for  agricul- 
tural lime.  The  amounts  of  lime  and  of  magnesia  are  in  about  the  right 
proportions  to  meet  the  demands  of  plant  life.  Although  the  amount 
of  phosphorus  in  the  limestone  is  small,  its  value  is  worth  considering, 
since  this  component  is  necessary  for  the  healthy  growth  of  plants 
and  for  the  proper  maturity  of  their  seeds.  Limestone  from  this  bed 
18  prepared  in  small  quantity  for  soil  purposes  in  Gallia  County.  Small 
portable  crushers,  which  may  be  moved  frotn  place  to  place,  are  used. 
This  stone  is  also  of  service  for  many  minor  purposes,  such  as  walks, 
building  foundations,  cellar  walls,  well  curbings,  etc. 

AMES  LIMESTONE 

The  Ames  limestone  is  another  bed  in  the  Conemaugh  formation 
that  is  well  known  on  account  of  its  stratigraphic  importance.  It  is 
at  once  recognized  by  the  presence  of  certain  types  of  marine  fossils 
which  are  remarkably  abundant,  often  constituting  the  greater  part 
of  the  rock  mass.  This  bed  is  seldom  found  in  western  Gallia  County. 
In  western  Morgan  Township,  especially  in  the  colored  settlement, 
the  Ames  limestone  is  locally  present.  At  a  few^  places  here  it  reaches 
a  thickness  of  2  feet,  and  it  is  conspicuous  on  account  of  the  great  number 
of  fossil  remains  present.  The  bed  was  also  observed  on  the  high 
knobs  in  sections  30  and  31,  Perry  Township,  where  it  lies  about  70 
feet  above  the  Cambridge  limestone.  It  was  found  again  on  the  high 
ridge  in  Section  25,  Greenfield  Township,  but  the  bed  in  this  locality 
is  quite  thin.  The  Ames  limestone  in  western  Gallia  County  has  no 
economic  value  worthy  of  consideration. 

Fossil  Horizons  in  Western  Gallia  County 

Fossils  are  very  abundant  in  the  shales  above  the  Tionesta  coal 
found  near  old  Cambria  Furnace  in  northwestern  Greenfield  Township. 
The  Ferriferous  or  Vanport  limestone,  wherever  found,  contains  many 
well  preserved  specimens.  Plant  fossils  are  common  features  of  the 
shales  above  the  Lower  Kittanning,  Middle  Kittanning,  Lower  Free- 
port,  and  Upper  Freeport  coals.  The  roof  shales  of  the  Mahoning  coal, 
especially  in  western  Morgan  Township,  contain  a  profusion  of  plant 
fossils  which  are  remarkably  well  preserved.  The  Brush  Creek,  Cam- 
bridge, and  Ames  limestones  are  highly  fossiliferous  along  their  entire 
extent.  Silicified  wood  is  very  common  in  the  shales  of  the  Conemaugh 
formation  of  western  Gallia  County.  Many  beautiful  specimens  may 
be  easily  obtained  in  the  area  east  of  Raccoon  Creek. 


CHAPTER  VI 

SEARCH  FOR  OIL  AND  GAS 

The  discovery  of  oil  in  the  deep-seated  rocks  of  Pennsylvania,  in 
1859|  led  to  a  search  for  this  valuable  product  of  nature  in  other  states, 
and  in  the  year  1860,  the  operators  in  Ohio  were  rewarded,  for  oil  was 
found  at  Macksburg,  in  Washington  County.  Since  that  time  the  drill 
has  been  active  continously  in  this  state,  and  has  developed  many  new 
and  important  fields.  According  to  the  Federal  Government,  the  total 
production  of  oil  in  Ohio,  in  1914,  was  8,536,352  barrels  with  a  value 
of  $13,372,729.  In  the  United  States  the  utilization  of  natural  gas  for 
industrial  purposes  began  in  the  Kanawha  Valley,  in  1843,  when  it 
was  used  for  the  fuel  in  the  evaporation  of  salt  brines.*  In  Ohio  natural 
gas  became  an  important  factor  both  for  domestic  and  industrial  pur- 
poses when  the  great  Findlay  field  was  opened  in  1884.  '  Since  then 
the  production  of  this  natural  fuel  has  steadily  increased  so  that  in 
1914  it  was  68,270,174  M.  cubic  feet,  with  a  value  of  $14,667,790.' 
Ohio,  in  1914,  ranked  seventh  in  the  production  of  petroleum  and 
third  in  that  of  natural  gas. 

The  area  under  discussion  in  this  bulletin  includes  all  of  Lawrence 
and  Jackson  counties,  the  western  half  of  Gallia  County,  and  the  parts 
of  Scioto  and  Pike  counties  east  of  the  Scioto  Valley.  Owing  to  the 
fact  that  a  part  of  the  Hamden  gas  field  extends  northward  from  Jackson 
County  into  Vinton,  and  that  the  Clinton  sand  has  better  developnsenfc 
and  continuity  as  it  extends  northward,  wells  located  in  the  south- 
western part  of  Vinton  County  will  also  be  included  in  the  discussion 
here.  The  search  for  oil  in  this  area  began  about  the  year  1862,  when 
shallow  wells  were  drilled  by  means  of  the  spring  pole  and  treadle,  and 
since  then  not  only  the  shallow  sands  but  the  deep  ones  also  have  been 
tested  by  the  drill  at  many  places.  On  the  whole  the  results  are  not 
especially  encouraging  for  only  traces  of  oil  have  been  found.  How- 
ever, the  production  of  natural  gas  is  an  item  of  some  importance  for 
about  50  wells  out  of  a  total  of  213  drilled  produce  gas  in  commercial 
quantities.  Sandstones  usually  form  the  reservoirs;  hence  they  are 
commonly  called  oil  or  gas  sands.  A  brief  description  of  these  sands 
beginning  with  the  oldest  will  now  be  given.  The  section  begins  with 
the  Lower  Magnosian  of  the  Ordovician  and  extends  to  the  base  of  the 
Monongahela  of  the  Pennsylvanian,  an  interval  of  more  than  5,300  feet. 

West  Virginia  Geol.  Surv.,  Vol.  la,  p.  13. 
^Mineral  Resources  of  the  United  States,  1914,  p.  751. 
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Series. 


Formation. 


I 


8 

III 


Member. 


Oil  or  gas  bearing 

rockB. 


a 


1 

c 

P4 


Con^maugh. 


365 


Connellsville  sandstone. 
Generally  present  in 
eastern  Gallia  and 
Lawrence  counties. 


Morgantown  sandstone. 
Rather,  persistent  in 
southern  Gallia  County. 


Ames  (Crinoidal)  lime- 
stone. Occasionally 
present  in  eastern  Gal- 
lia and  Ifiwrence  coun- 
ties. Very  fossiliferous. 


Round  Knob  shales. 
Usually  highly  colored 
and  quite  persistent. 


Porterville  limestone  and 
shales.  Limestone  thin 
and  fferruginouSi  often 
wanting. 


Mitchell  sand  of 
Washiifgton 
County. 


Wolf     Creek 
sand.  ? 


Cow  Run  sandstone.  Usu- 
ally shaly  in*  Lawrence 
and  Gallia  counties. 


Cambridge  limestone. 
Quite  persistent  in  Gal* 
Ha  and  Lawrence  coun- 
ties. 


Buffalo  sandstone.  Not 
well  represented  in  Gal- 
lia and  Lawrence  coun- 
ties. 


Brush  Creek  limestone 
and  shales.  Variable  in 
character,  and  often  re- 
placed by  sandstones. 


Mason  coal.    Thin  but 
usually  present. 


Mahoning        sandstone. 
Usually  thin  and  shaly. 


Cow  Run  oil 
sand  of  Wash- 
ington County. 
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t 

Series. 

Formatbn. 

Average 

thickness 
in  feet. 

Member. 

Oil  or  gms  bearing 
rocks. 

y 

Allegheny. 

190 

Upper     Freeport     coal. 
Patchy  in  central  Law- 
rence and  Gallia  coun- 
ties. 

Freeport  sandstone. 
Usually  thin  or  shaly  in 
Tiawrence,    Gallia,   and 
Jackson  counties. 

DuDkard  o  r 
300-foot  sand 
of  Washington 
County. 

Middle  Kittanning  coal. 
Quite    persistent,    but 
generally  thin  in  Law- 
rence, Gallia,  and  Jack- 
son counties. 

• 

Lower   Kittanning   coal 
and  clay. 
Coal  often  replaced  by 
massive  sandstones. 

i 

Ferriferous   or   Vanport 
limestone. 
Usually  present  in  Law- 
rence, Gallia,  and  Jack- 
son counties. 

Clarion  coal. 
Persistent   in   northern 
Lawrence,  western  Gal- 
lia,  and  eastern  Jack- 
son counties. 

Clarion  sandstone. 
Very  persistent  through- 
out the  area. 

Macksbnrg    or 
50a-foot    sand 
of  Washington 

County. 

Brook ville  coal. 
Seldom    present.     Usu- 
ally replaced  by  sand- 
stones. 

Pottsville. 

435 

Tionesta  sandstone. 
When  present,  usually 
coalesces  with  the  over- 
lying Clarion. 
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CR 

CO 


Series. 


Formation. 


Member. 


Oil  or  gas  biearing 
rocks. 


g 


Potts  ville. 


435 


Tionesta  coal. 
Only  locally  developed 
in  eastern  Jackson  and 
Scioto,  and  in  western 
Lawrence  counties. 


Upper  Mercer  limestone 

and  ore. 
Limestone  seldom  pres- 
ent, but  ore  quite  steady 
in  western  Lawrence, 
and  in  eastern  Jackson 
and  Scioto  cotmties. 


Sandstone  in  interval  be- 
tween the  Upper  Mer- 
cer coal  and  limestone. 
Usually  persistent. 


Upper  Mercer  coal. 
Very  steady  but  thin  in 
western  Lawrence,  and 
in  eastern  Scioto  and 
Jackson  counties. 


Lower  Mercer  limestone. 
Seldom  developed  ex- 
cept in  northern  Jack- 
son County. 


Probable  posi- 
tion of  the 
Second  Cow 
Run  or  800- 
foot  sandstone 
of  Washington 
County. 


Lower  Mercer  coal. 
Only  locally  present  in 
western  Lawrence,  and 
in   eastern   Scioto   and 
Jackson  counties. 


Upper   Connoquenessing 
sandstone. 
Usually    present,     but 
often  broken  by  shales. 


Usually  con- 
tains salt 
brines,  but  is 
also  the  source 
of  oil  and  gas. 
Known  a  s 
Upper  Salt 
sand. 
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J- 

. 

• 

Series. 

Poftnation. 

H^ 

Member. 

Oil  or  gasbeanac 

1 

< 

rockB. 

Quakertown  coal. 

Well  developed  only  in 

northern      Jackson 

County. 

Lower  Connoquenessing 

Known  as  Mid- 

sandstone. 

dle  Salt  sand. 

Rather  persistent,  but 

Nagle  sand  of 

(rften  shaly. 

the       Willow- 
wood    field, 
Lawrence 

County. 

• 

Sciotoville  clay. 

^ 

Outcrops  in  eastern  Sci- 

oto and  Pike,  and  in 

W€«tern  Jackson  coun- 

1 

Potteville. 

435 

ties. 

Sharon  coal. 

Best  developed  in  east- 

em  Pike,  and  in  west- 

em  Jackson  counties. 

Sharon    conglomerate. 

Maxton     sand. 

Mateively  developed  in 

Often      called 

western  Jackson,  east- 

Lower    Salt 

em  Pike,  and  northern 

sand.     Source 

Scioto  counties.      Gen- 

of small  quan- 

erally pebbly  and  thick- 

tity of  oil  in 

ness  variable. 

the       Willow- 
wood    field, 
Lawrence 



County. 

Maxville  limestone. 

Also    called 

Limestone   interbedded 

Mountain  and 

. 

with  thin  shales.    Usu- 

Greenbriar 

ally  present  in  the  wells 

limestone. 

• 

S 

drilled  in  eastern  Law- 

"Big Lime"  of 

Maxville. 

0-140 

rence  and  southern  Gal- 

the      drillers. 

•^ 

lia  counties. 

Good      bench 

i 

mark.      Prob- 

s 

ably     produc- 

• 

tive  in  Caball 
County,   West 

Viiginia. 
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Series. 


Formation. 


Member. 


Oil  or  gas  bearing 
rocks. 


Logan. 


280 


Waverlyan. 


Cuyahoga. 


305 


Vinton  sandstone. 
Outcrops     in     eastern 
Pike  and  Scioto  coun- 
ties. 


AUensville  conglomerate 
and  shales. 
Seldom  w.ll  defined. 


Byer  member. 
Sandstones  with  sandy 
shales.  Outcrops  in 
eastern  Pike  and  Scioto 
counties. 


Portsmouth  member. 
Shales  with  sandstones 
interbedded.  Found 
above  drainage  along 
the  Ohio  River  near 
Portsmouth,  and  along 
the  Scioto  in  Pike  and 
and  Scioto  counties. 


Buena  Vista  member. 
Alternating  layers  of 
shale  and  sandstone. 
Exposed  .along  Scioto 
Valley  in  Scioto  and 
Pike  counties. 


Henley  member. 
Shales  with   occasional 
thin   sandstone   layers. 


Same  strati- 
graphic  posi- 
tion as  the 
Keener  sand  of 
the  Sisterville 
field,     West 

■ 

Virginia. 


Position  of  the 
Big  Injun 

sand.  Gener- 
ally produces 
flows  of  salt 
water.  Squaw 
sand  probably 
at  the  base. 


Hamden  gas 
sand  in  upper 
part  of  mem- 
ber. Gas  oc- 
curs in  several 
layers.  The 
small  flows  of 
gas  in  the  Wil- 
lard  wells  in 
Lawrence 
County  also  on 
this  horizon. 
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CO 


Series. 


Formation. 


S.I 


C  ~  T 


Member. 


Oil  or  sas 
rocks. 


a 


'g 


Wavcrlyan. 


Chautauquan 

and 

Senecan. 


Sunbury. 


20 


Berea. 


Bedford. 


Ohio. 


a 

o 

> 

Q 


35 


50 


700 


Erian. 


Ulstcrian. 


Olentangj' 


Delaware. 


Columbus. 


25 


40 


110 


Black  or  coffee  branm 
shales.  Very  persisteiit. 
Outcrop  along  the  Scioto 
River  in  northern  Scioto, 
and  in  Pike  counties. 


Alternating  biyere  of 
sandstone  and  shale. 
Very  persistent  but  var- 
iable in  thickness.  Out- 
crop along  the  Scioto 
River  in  Pike  and  Scioto 
counties. 


One  of  the 
important  oil 
and  gas  bear- 
ing sands  in 
Ohio. 


Shales  with  widely 
spaced,  thin  bedded 
sandstones.  Part  often 
colored  with  iron  oxide 
pigments. 


Shales  varying  from 
gray  to  black  with  oc- 
casional thin  sandstone 
layers.  Outcrop  along 
Scioto  River  in  Pike 
Coimty. 


Gray  shales  with  some 
thin  bedded  siliceous 
limestones. 


Siliceous  limestones. 

Often  a  few  feet  of 
brown  shale  at  the 
base. 


Light    colored 
limestones. 
Easy  to  drill. 


massive 


Gas  sand  at 
Ixonton  18  in 
the  body  of 
the  Ohio  shale. 
The  position  of 
this  sand  is 
about  270  feet 
above  the  Del- 
aware lime- 
stone and  500 
feet  below  the 
Berea  sand- 
stone. 
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• 

CO 

• 

Scries. 

Formation. 

Average 
thickness 
in  feet. 

Member, 

Oil  or  gas  bearing 
rocks. 

Cayugan. 

Monroe| 

290 

Greenfield  dolomite. 
Usually  crystalline,  soft, 
and  light  colored. 

Hillsboro  sandstone. 
Not    persistent,     vari- 
able in  thickness. 

Probable  source 
of  salt  water 
and  some  small 
flows  of  oil  and 
gas. 

• 

Niagaran. 

Cedarville. 

50 

Massive  dolomites. 
Crystalline,  usually  light 
yellow  in  color. 

08 

.-a 

Springfield. 

45 
50 

Massive  dolomites. 

CQ 

West  Union. 

Limestone,  siliceous. 

Osgood. 

170 

Shales      with      Da3rton 
limestone    interbedded. 
Formerly    called  Niag- 
ara shales. 

Oswegan. 

Brassfield. 

20 

Crystalline     limestone. 

Medina. 

140 

Shales   and    sandstones. 
A  sandstone  known  to 
the   drillers   as    "Clin- 
ton" sand. 

The  sandstone 
in  the  Medina 
formation  is 
oneof  the  most 
productive  oil 
and  gas  bearing 
sands  in  Ohio. 

Cincinnatian. 

Richmond. 

170 

Alternating  beds  of  lime- 
stone and  shale. 

. 

• 

C 

Maysville, 

300 

Alternating  beds  of  lime- 
stone and  shale. 

S2 

o 

•H 

o 

Eden. 

180 

Shales,        bluish        and 
grayish. 

- 

Utica. 

50 

Shales  varying  in   color 
from    black    to   bro\ni. 
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• 

1 

Series. 

Formation. 

Average 
thickness 
in  feet. 

Member. 

Oil  or  sas  beaxins 
rocks. 

Mohawkian. 

Trenton. 

125 

Alternating  beds  of  lime- 
stone and  shale.    I^ime- 
stones  usually  crystal- 
line. 

The    most     im- 
portimt         oil 

-bearing  rock 
in  western 
Ohio. 

i 

Lowville  and 
Stones  River. 

600 

Alternating  beds  of  lime- 
stone and  shale. 

1 

o 

St.  Peters. 

175 

White     saccharoidal 
sandstone.   Often  shales 
interstratified. 

An  mportant 
source  of  oil 
and  gas  in 
Illinois. 

Canadian. 

Lower    Mag- 
nesian. 

320 

Dolomitic        limestones 
with  thin  layers  of  sand- 
stone and  shale. 

Foot  Note. — In  the  above  generalized  section  of  the  rock  strata  in  southern  Ohio  use  was  made  of 
the  works  of  the  Ohio,  Kentucky,  and  West  Virginia  Geological  Surveys,  of  the  Stratigraphy  of  a  Ty^ep 
Well  at  Waverly.  Ohio,  by  R.  S.  Bassler,  American  Journal  of  Science,  Vol  XXXI,  January,  1911,  and 
of  notes  kindly  furnished  by  Professor  Charles  S.  Prosser  of  the  Ohio  State  University. 

The  broken  line  indicates  that  there  ij  a  question  whether  the  line  of  division  is  at  the  correct  j>o- 
sition. 

General  Consideration 

The  lithological  character  of  the  oil  and  gas  producing  rocks  varies 
greatly,  but  the  most  essential  feature  is  porosity.  In  this  respect 
sandstones  and  crystalline  limestones  usually  meet  the  requirement, 
anel  they  are  the  most  common  reservoirs  in  which  thess  valuable 
hydrocarbon  compounds  are  stored.  The  character  of  the  overlying 
strata  is  important  as  these  must  be  sufficiently  impervious  to  prevent 
the  escape  of  the  slowly  distilled  oil  and  gas.  The  geological  structure 
must  also  be  such  that  the  oil  and  gas  are  not  allowed  to  escape  to  the 
surface.  The  main  force s  active  in  circulation  are  rock  pressure,  capillar- 
ity, and  gravity,  but  other  factors,  as  viscosity,  temperature,  diffusion, 
anel  solubility  must  also  be  taken  into  consideration.  A  brief  descrip- 
tion of  the  best  knowTi  sands  in  southern  Ohio  is  given  in  the  next  few 
pages  in  order  to  elefine  the  main  characteristics  of  these  oil  and  gas 
bearing  rocks.  The  sands  will  be  considered  in  order,  beginning  with 
the  oldest. 

St.  Peters  Sand. — A  sand  which  has  been  defined  as  the  St.  Peters* 
was  pierced  by  the  drill  in  the  wtII  located  just  south  of  Waverly,  in 
Pike  County,  and  it  is  the  lowest  oil  or  gas  bearing  rock  reached  in  the 

»Geol.  Surv.  Ohio,  Bull.  12,  pp.  46-9. 
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area  treated  in  this  bulletin.  The  drill  record  shows  it  to  be  made  up 
of  sandstones  with  some  shales  interstratified  the  total  thickness  of 
which  is  175  feet.  It  lies  below  the  great  beds  of  Mohawkian  lime- 
stones and  above  those  of  the  Canadian.  Only  a  showing  of  oil  and 
gas  was  found. 

Trenton  Limestone. — The  most  important  oil  bearing  rock  in  the 
geological  column  of  Ohio  yet  discovered  is  the  Trenton  limestone. 
In  this  formation  the  oil  is  found  in  layers,  which  in  the  productive 
fields  are  crystalline  and  magnesian  in  character.  At  Waverly  the 
drill  descended  through  this  formation,  and  in  one  well  near  Ironton  it 
penetrated  the  upper  layers.     No  oil  was  found  in  this  rock. 

"Clinton"  Sand. — The  "Clinton''  sand  of  the  Medina  formation, 
like  the  St.  Peters,  lies  between  two  great  deposits  of  limestone,  the 
Brassfield  above,  and  the  Cincinnatian  below.  The  well  records  ob- 
tained in  southern  Ohio  show  that  the  "Qlinton"  sand  lies  about  200 
feet  below  the  base  of  the  Brassfield  limestone.  The  large  producing 
gas  wells  in  northern  Jackson  and  western  Vinton  counties  are  in  the 
"Clinton''  sand.  So  far  this  sand  in  southern  Ohio  has  not  produced 
oil  in  paying  quantities. 

Ironton  Gas  Sand. — Near  Ironton,  in  Lawretice  County,  there  is 
found  a  sand  in  the  body  of  the  Ohio  shales  which  produces  gas  in 
paying  quantities,  and  which  has  not  been  correlated  with  any  well 
recognized  oil  or  gas  bearing  bed.  For  convenience,  and  not  for  strati- 
graphic  reasons,  this  sand  in  this  report  will  be  called  Ironton  Gas  sand. 
The  record  furnished  by  the  Ironton  Portland  Cement  Company  shows 
this  gas  producing  sand  to  be  578  feet  below  the  top  of  the  Berea  sand 
and  272  feet  above  the  Delaware  limestone.  In  this  locality  it  pro- 
duces gas  in  commercial  quantities. 

Berea  Sand. — The  Berea  is  the  most  constant  and  best  defined 
sand  in  the  area  under  discussion,  and  is  recorded  in  every  well  in  which 
the  drill  desceneled  to  or  below  this  horizon.  The  sand  is  variable 
in  thickness,  expanding  erratically  from  5  feet,  or  even  less,  to  as  much 
as  80  feet,  and  is  made  up  of  alternating  layers  of  sandstone  and  shale. 
The  sandstones  are  fine-grained  and  somewhat  argillaceous  in  character. 
The  Berea  sand  is  above  drainage  along  the  Scioto  River  in  Pike  and 
in  northern  Scioto  cpunties,  but,  owing  to  the  dip  of  the  strata  to  the 
east  and  south,  it  is  about  870  feet  below  the  surface  near  Hamden, 
Vinton  County;  1,330  feet  near  Adamsville,  Gallia  County;  1,200  feet 
near  Coalgrove,  Lawrence  County;  1,730  feet  at  Central  City,  West 
Virginia,  and  1,475  feet  near  Gallipolis  in  Gallia  County.  In  the  area 
under  discussion,  although  the  Berea  sand  is  present  everj^where  and 
has  good  covering,  it  has  produced  neither  oil  nor  gas  in  paying  quan- 
tities. 

Hamden  Sand. — In  southern  Vinton  and  in  northern  Jackson 
coupti(s  there  is  a  small  gas  field  in  a  sand  that  lies  above  the  Berea. 
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Owing  to  the  geographical  location  of  the  field,  which  is  near  the  village 
of  Hamden,  this  gas-bearing  rock  is  here  called  Hamden  sand.  On  an 
average  the  Hamden  sand  lies  about  100  feet  above  the  Berea  sand. 
In  the  Hamden  field  there  are  about  40  producing  wells  in  this  sand. 
A  small  flow  of  gas  was  struck  by  the  drill  in  the  Moriah  well,  Section 
21,  Madison  Township,  Jackson  County,  in  a  sand  5  feet  in  thickness 
and  147  feet  above  the  top  of  the  Berea  sand.  This  bed  is  evidently 
correlative  with  the  Hamden.  In  the  three  wells  drilled  by  E.  B. 
Willard  near  Bartles^  in  Lawrence  County,  small  flows  of  gas  were 
found  in  a  sand,  the  average  position  of  which  is  174  feet  above  the 
Berea.  Here  the  sand  is  broken  and  varies  from  5  to  30  feet  in  thick- 
ness. This  gas-bearing  sand  is  in  the  Cuyahoga  formation,  and  appears 
to  be  on  the  same  general  horizon  as  the  Hamden  sand. 

Squaw  Sand. — The  Squaw  sand  of  southeastern  Ohio  and  northern 
West  Virginia  is  not  well  defined  in  the  area  under  discussion  in  this 
bulletin.  Its  position  appears  to  be  close. to  the  base  of  the  Logan 
formation,  or  possibly  in  the  upper  part  of  the  Cuyahoga.  In  a  few 
wells,  a  sand  with  water  that  may  correlate  with  the  Squaw  is  recorded. 
It  appears  to  be  only  locally  developed,  or,  if  present,  in  most  places 
to  be  merged  with  the  overlying  Big  Injun.  In  this  area  no  sand  on 
this  horizon  has  produced  oil  or  gas  in  paying  quantities. 

Big  Injun  Sand. — The  Big  Injun  sand,  which  in  this  area  is  pro- 
bably the  equivalent  of  the  Bytr  member  of  the  Logan  formation, 
is  generally  present,  but  is  productive  only  of  salt  water  flows.  The 
Big  Injun  is  an  argillaceous  sandstone  in  which  more  or  less  siliceous 
shales  are  interstratified,  and  on  the  average,  it,  with  the  overlying 
Keener  sand,  is  about  150  feet  in  thickness.  In  this  area  it  has  yielded 
neither  oil  nor  gas  in  commercial  quantities.  It  outcrops  along  the 
Ohio  River  from  Franklin  Furnace  to  Portsmouth,  and  along  the  Scioto 
from  Portsmouth  to  Chillicothe. 

Keener  Sand. — The  next  oil  bearing  sand  which  is  known  to 
drillers  in  southeastern  Ohio  is  the  Keener,  the  position  of  which  is  at 
the  top  of  the  Logan  formation.  It  may  be  correlative  with  the  Vinton 
sandstone  of  southern  Ohio,  or  it  may  be  another  bed  occupying  this 
position.  In  the  area  under  discussion  this  sand  is  not  sharply  defined, 
but  a  bed  producing  salt  water  is  recorded  in  a  number  of  wells,  and  is 
about  40  feet  below  the  Maxville  limestone,  or,  when  this  is  absent, 
about  the  same  distance  below  the  base  of  the  Pottsville  formation. 
It  is  non-productive  in  southern  Ohio. 

Maxton  Sand. — The  evidence  obtained  from  drill  records  in  south- 
ern Ohio  tends  to  show  that  the  Maxton  sand  is  correlative  with  the 
Sharon  conglomerate,  for  it  lies  just  above  the  Maxville  limestone,  or 
at  the  base  of  the  Pottsville  formation.  The  Sharon  conglomerate 
outcrops  in  western  Jackson,  eastern  Pike,  western  Vinton,  and  eastern 
Scioto  counties.     It  is  most  massively  developed  in  the  northern  part 


SEARCH  FOR  OIL  AND  GAS  669 


V 


of  this  area,  where  the  member  often  exceeds  100  feet  in  thickness  and 
is  characteristically  pebbly.  The  well  records  in  the  southern  part 
give  an  average  measurement  of  about  40  feet  with  a  maximum  of 
70,  and  a  minimum  of  10  feet.  In  this  locality  it  is  a  sandstone  con- 
taining but  few  pebbles.  This  sand  is  often  called  the  Lower  Salt 
sand,  on  account  of  the  frequency  with  which  it  produces  flows  of  brines. 
The  Maxton  is  the  lower  oil  bearing  sand,  in  the  Willowwood  field,  in 
Lawrence  County,  but  from  records  collected  elsewhere  in  Lawrence 
County  and  in  Gallia,  it  is  productive  only  of  flows  of  salt  water. 

Middle  Salt  or  Nagle  Sand. — In  the  Willowwood  field,  in  Lawrence 
County,  there  is  a  sand  averaging  about  22  feet  in  thickness,  and  lying 
about  43  feet  above  the  Maxton,  that  has  given  a  showing  of  oil.  This 
sand  correlates  with  the  sandstone  that  is  generally  present  above 
the  Sciotoville  clay,  in  Scioto  and  Jackson  counties,  and  is  probably 
the  equivalent  of  the  Lower  Connoquenessing  sandstone  of  Pennsyl- 
vania. Oil  drillers  often  call  it  the  Middle  Salt  sand.  When  char- 
acteristically developed,  it  is  a  light  colored,  medium  grained  sandstone 
with  but  little  argillaceous  bonding  matter.  However,  in  some  locali- 
ties it  contains  interbedded  layers  of  shale  or  gradates  into  thin  bedded 
shaly  sandstones  interstratified  with  shales. 

Upper  Salt  Sand.- — The  Upper  Salt  sand  which  appears  to  be  cor- 
relative with  the  Uppei^  Connoquenessing  of  Pennsylvania,  and  which 
lies  between  the  Quakertown  and  Lower  Mercer  coals,  has  produced 
small  flows  of  gas  in  a  few  wells,  but  it  usually  yields  only  salt  water 
for  the  money  and  labor  expended.  The  bed  in  places  is  many  feet  in 
thickness,  and,  in  fact,  it  often  appears  to  be  made  up  of  two  or  more 
strata  separated  by  thin  layers  of  shales.  It  is  a  sandstone  of  the  usual 
coal  formation  type.  In  this  area  the  Upper  Salt  sand  has  produced 
neither  oil  ror  gas  in  commercial  quantities. 

Second  Cow  Run  or  800-foot  Sand. — The  position  of  the  Second 
Cow  Run  or  800-foot  sand  appears  to  be  between  the  Upper  Mercer 
coal  and  the  Upper  Mercer  limestone,  although  it  may  be  just  above 
the  latter  member.  As  the  upper  part  of  the  Pottsville  formation  con- 
tains many  beds  of  massive  sandstone,  oil  or  gas  may  be  found  at 
almost  any  horizon.  The  sands  on  this  general  horizon  have  produced 
only  small  flows  of  gas  in  a  few  wells  in  southern  Ohio.  However, 
flows  of  salt  brines  are  commonly  found  when  these  beds  are  pene- 
trated by  the  drill. 

Macksburg  or  500-foot  Sand. — The  position  of  the  Macksburg  or 
500-foot  sand  has  not  been  definitely  established,  but  it  appears  to  be 
on  the  horizon  of  the  Clarion  sandstone;  possibly  it  may  be  as  low  as 
the  Tionesta.  Moreover,  in  many  localities  these  two  sandstone 
members  are  merged  into  one  thick  bed,  while  at  other  places  either 
one  or  the  other  may  be  replaced  by  shales.  The  outcrops  of  the  Clarion 
and  Tionesta  sandstones  extend  northward  from  the  Ohio  River  near 
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Ironton  into  Vinton  County  near  Radcliff.  Thus  far  the  Macksburg 
sand  in  this  area  has  been  unproductive. 

Dunkard  or  300-foot  Sand. — The  next  higher  sand  which  has  yielded 
oil  in  southeastern  Ohio  is  the  Dunkard  or  300-foot  sand.  It  has  been 
correlated  with  the  Freeport  sandstone,  which  is  generally  thin  or 
shaly  along  its  outcrop  in  eastern  Lawrence  and  western  Gallia  coun- 
ties. Owing  to  the  shallow  covering  on  this  bed,  but  little  may  be  ex- 
pected of  this  sand  in  Lawrence  and  Gallia  counties. 

Cow  Run  Sand. — The  position  of  the  Cow  Run  sand,  as  given  by 
Bownocker,  is  just  above  the  Cambridge  limestone.  This  sand  is 
above  drainage  in  all  the  area  under  discussion  in  this  bulletin,  except 
in  small  areas  in  eastern  Lawrence  and  Gallia  counties. 

SOUTHERN  VINTON  COUNTY 

Owing  to  the  fact  that  the  ''Clinton"  and  Hamden  sands,  both  of 
which  have  yielded  good  volumes  of  gas,  extend  southward  from  the 
southwestern  part  of  Vinton  County  into  Jackson,  the  wells  drilled  in 
most  of  the  AUensville  and  Hamden  fields  will  be  included  in  this  bulle- 
tin. The  records  of  the  wells  in  these  fields  give  a  starting  point  for 
the  stratigraphic  extension  of  the  producing  beds  southward;  hence 
they  are  of  value  in  the  interpretation  of  well  logs  in  the  non-produc- 
tive territory  from  the  northern  part  of  Jackson  County  to  the  Ohio 
River.     See  Map  X,  Part  1. 

"clinton"  sand 

The  ''Clinton'*  sand  has  been  penetrated  by  the  drill  in  a  number 
of  the  wells  located  in  Vinton  County,  and  in  a  few  places  it  has  pro- 
duced large  volumes  of  gas,  but  as  yet  no  oil.  The  sand  lacks  con- 
tinuity and  is  variable  in  thickness  and  in  character.  Although  not 
often  productive,  it  seldom  contains  salt  brines.  The  position  of  the 
bed  is  about  180  feet  below  the  base  of  the  thick  Silurian  limestone, 
and  about  1,675  feet  below  the  top  of  the  Berea  sandstone.  This  sand 
is  interbedded  in  shale,  part  of  which  is  often  highly  colored  with  iron 
oxide  pigments. 

In  the  following  record  furnished  by  C.  H.  Garard,  of  the  Ohio 
Fuel  Supply  Company,  Wellston,  Ohio,  the  "Clinton'^  Berea,  and 
Hamden  sands  are  shown  in  about  their  normal  positions.  The  well 
was  drilled  on  the  land  of  S.  C.  Walden  and  D.  Bone,  in  the  central 
part  of  Section  28,  Richland  Township. 

Thickne^  To  bottom  of 

in  feet.  formation. 

Conductor -. 68  68 

Shales -.-  207  275 

Sandstone,  Big  Injun ^  with  water  at  400  feet---  150  425 

Shales _-. 275  700 

Sandstone,  gray,  {Hamden)  ^  with  gas  and  water  35  735 

Shales 117  852 
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Thickness 
in  feet. 


To  bottom  of 
fonnation. 


< 


640 
163 
6 
12 
15 
30 
15 
10 
15 


2,340 
2,503 
2,509 
2,521 
2,536 
2,566 
2,581 
2,591 
2,606 


Sandstone,  gray,  (Beiptfo)--. _ 35  887 

Shales,  (Bedford  a,nd  Ohio) ,. 813  1,700 

Limestones  with  water  at  2,130  feet.    (Includes 

limestones  from  top  of  Devonian  to  base  of 

Silurian) - — -. 

Shales 

Shale,  hard  and  shelly ..-- 

Rock,  red 

Sandstone,  "CZtVi ton," .  - . 

Shale,  gray ^    3^^^,.^^ 

Shale,  light  gray 

Shale,  red 

Shale,  gray 

The  following  casing  was  used  in  the  well : 

10  inch -.. -_        68  feet. 

8J  inch 930feet. 

6    inch _ - 2,360feet. 

In  the  same  section  a  large  producing  ''Clinton'*  gas  well  was 
drilled  on  the  land  of  Granville  S.  Jackman,  and  another  on  that  of  the 
heirs  of  William  Poland.  On  the  ridge  in  the  eastern  part  of  this  section, 
on  the  property  of  A.  F.  Nichols,  the  '' Clinton' '  sand  was  penetrated 
by  the  drill,  but  without  results.  Another  attempt  was  also  made 
to  locate  productive  territory  in  the  eastern  part  of  Section  29  where 
a  dry  ''Clinton''  Tyell  was  drilled  on  the  land  of  William  Nichols.  This 
well  is  reported  to  be  about  2,600  feet  in  depth.  On  Kelley  Branch, 
in  Section  21,  on  the  property  of  John  A.  Bethel,  an  unproductive 
test  was  made  of  the  "Clinton''  sand.  The  drill  started  just  above  the 
top  of  the  Logan  formation  and  descended  to  a  depth  of  2,580  feet. 

At  this  place  the  "Clinton"  sand  was  dry,  but  the  Hamden  sand 
at  560  feet  gave  a  showing  of  gas.  About  one  mile  west  of  Allensville 
on  the  land  of  Ezekiel  Ratcliff,  in  the  southwestern  part  of  Section  5, 
Richland  Township,  a  test  of  the  "Clinton"  sand  was  made  for  gas, 
but  it  gave  no  reward  for  the  labor  and  money  invested.  Below  the 
base  of  the  Silurian  limestones  two  sands,  both  ol  which  were  dry, 
were  found,  one  at  a  depth  of  2,080  feet  and  another  at  2,130  feet.  A 
showing  of  oil  was  obtained  near  the  top  of  the  Delaware  limestone 
at  a  depth  of  1,265  feet.  A  test  well  was  also  drilled  about  one  mile 
east  of  Allensville  on  Riley  Run,  on  the  land  of  H.  C.  Wyatt,  in  the 
northeastern  part  of  Section  9,  Richland  Township.  Mr.  Wyatt 
states  that  the  "Clinton"  sand  was  reached  at  2,200  feet,  and  that  the 
drill  stopped  at  2,250  feet. 

"The  'Clinton'  was  reported  about  11  feet  thick,  with  a  little 
gas  in  the  top  and  near  the  bottom. "^  At  present  there  is  a  small 
seepage  of  gas  and  a  flow  of  brine. 


»Geol.  Surv.  Ohio,  Bull,  12,  p.  43. 
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In  1915  a  '  Clinton"  well,  which  is  reported  to  have  produced, 
when  first  drilled  in,  8,000,000  cubic  feet  of  gas  per  day,  was  drilled  near 
Olive  Church,  about  one  mile  northeast  of  Aliens ville.  No  record  was 
obtained.  On  the  property  of  I.  N.  Bay,  in  Section  7,  Clinton  Toimship, 
a  test  of  the  deep  sands  was  made,  but  the  results  were  unfavorable 
as  neither  oil  nor  gas  was  secured.  This  well  is  located  just  north  of 
the  road  and  east  of  Little  Raccoon  Creek.  The  top  of  the  Clinton 
sand  is  reported  to  have  been  reached  at  2,576  feet  and  the  bottom  at 
2,587  feet.  It  is  also  stated  that  the  drill  stopped  in  the  Medina  red 
shales  at  a  depth  of  2,666  feet. 

BEREA  SAND 

The  Berea  sand  has  excellent  continuity  in  the  southwestern  part 
of  Vinton  County,  but  so  far  it  has  produced  neither  oil  nor  gas  in  com- 
mercial quantities.  In  a  few  places  it  has  yielded  small  flows  of  gas, 
while  at  other  places  it  produces  only  brines.  This  sand  is  quite  variable 
in  thickness  from  place  to  place  and  is  made  up  of  alternating  beds  of 
sandstone  and  shale.  But  few  wells  in  which  the  intention  of  the  opera- 
tor was  to  test  only  the  Berea  sand  have  been  drilled  in  this  area.  These 
are  listed  in  the  next  few  lines. 

In  the  northwestern  part  of  Section  3,  Richland  Township,  on  the 
property  of  the  William  Poland  heirs,  a  Berea  well  was  drilled.  The 
sand  was  located  at  702  feet,  but  drilling  was  continued  to  716  feet 
where  a  flow  of  brine  was  encountered.  On  the  Elizabeth  Tripp  pro- 
perty, in  Section  25,  the  drill  struck  the  Hamden  sand  at  a  depth  of 
614  feet  and  the  Berea  at  734  feet.  Both  sands  were  dry.  At  the 
village  of  Hamden  a  Berea  well  was  drilled  on  the  land  of  Alexander 
Porter,  in  Section  30,  Clinton  Township.  The  sand  was  found  at  a 
depth  of  730  feet  but  gave  no  showing  of  either  oil  or  gas.  At  Lake 
Alma,  in  Section  29,  of  the  same  township,  C.  K.  Davis  drilled  a  test 
well  that  gave  a  small  flow  of  gas.  The  Hamden  sand,  here  productive, 
was  found  at  a  depth  of  656  feet,  and  the  Berea  with  only  a  showing 
of  gas  at  814  feet.  The  head  of  this  well  is  about  40  feet  below  the 
Lower  Mercer  limestone. 

A  Berea  well  was  drilled  in  the  fall  of  1909  on  the  land  of  the  Puritan 
Brick  Company  near  its  plant  in  Section  21,  Clinton  Township.  The 
following  log  of  the  well  was  kindly  furnished  the  Survey  by  the  com- 
pany : 

S  urf  ace 

Shale 

Sandstone 

Shale  with  thin  bed  of  Quakerlown  coal 

Sandstone 

Shale--- 

Sandstone _ 


Thickness 
in  feet. 

To  bottom  of 
formation. 

6 

6 

12 

18 

4 

22 

58 

80 

50 

130 

60 

190 

50 

240 
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Thickness  To  bottom  of 

in  feet.  formation. 

Shale _ 30  270 

Sandstone  with  water - 40  310 

Shale - - 15  325 

Sandstone  with  water. 20  345 

Shale - 30  376 

Sandstone 30  405 

Shale - 50  455 

Sandstone 285  740 

Sandstone  with  salt  water 5  746    ' 

Shale - - 20  766 

Sandstone  with  gas  (Z^amJcn) 25  790 

Shale --- 80  870 

Sandstone,  ferea .- 6  876 

The  test  was  unproductive  as  it  gave  only  a  showing  of  gas.  The 
sandstones  with  water  at  270  and  325  feet  are  in  the  Big  Injun,  while 
that  at  190  feet  appears  to  be  the  Sharon  conglomerate  or  its  equivalent. 

East  of  Raccoon  Creek,  in  the  southeastern  part  of  Section  27, 
Wilkesville  Township,  on  the  property  of  the  Federal  Coal  Company, 
a  test  was  drilled  to  the  Berea  sand,  which  is  reported  by  John  McCor- 
mick  to  be  about  1,300  feet  below  the  surface.  The  head  of  this  well 
is  about  15  feet  below  the  top  of  the  Ferriferous  limestone.  Neither 
oil  nor  gas  was  found  in  commercial  quantities. 

HAMDEN  SAND 

The  stratigraphic  position  of  the  Hamden  sand  is  about  100  feet 
above  the  Berea  sand,  and  on  the  average  about  470  feet  below  the  base 
of  the  Pottsville  formation.  A  description  of  the  wells  and  of  their 
locations  is  given  in  the  next  few  paragraphs.  The  Survey  is  indebted 
to  C.  H.  Garard  of  the  Ohio  Fuel  Supply  Company,  Wellston,  Ohio, 
for  the  main  facts  concerning  this  field. 

On  the  land  of  the  William  Poland  heirs,  in  Section  5,  Richland 
Township,  a  well  was  drilled  to  the  Hamden  sand,  but  it  produced 
only  a  small  flow  of  gas  and  was  soon  abandoned.  On  the  same  prop- 
erty, about  one-half  mile  north  of  Richland  Furnace,  a  test  was  made 
of  this  sand,  but  gas  in  paying  quantities  was  not  secured. 

A  producing  gas  well  in  the  Hamden  sand,  which  was  reached  at 
a  depth  of  750  feet,  was  drilled  on  the  land  of  J.  W.  Betts,  in  the  central 
part  of  Section  3,  Richland  Township.  In  the  southern  part  of  this 
section,  on  the  property  of  L.  W.  Poland,  the  Hamden  sand,  which 
gave  a  commercial  flow  of  gas,  was  found  at  a  depth  of  611  feet  below 
the  surface.  Another  producing  well  was  drilled  to  this  sand  on  the 
L.  W.  Poland  farm,  in  the  southeastern  part  of  Section  3.  The  depth 
recorded  is  656  feet.  North  of  this,  at  the  head  of  an  eastern  tributary 
of  Little  Raccoon  Creek,  in  the  same  section,  on  the  land  of  J.  W.  Wort- 
man,  a  well  742  feet  in  depth  gave  a  good  flow  of  gas  which  came  from 
the  Hamden  sand. 
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In  the  southwestern  part  of  Section  2,  Richland  Township,  on  the 
farm  of  William  J.  Cox,  the  drill  found  the  Hamden  sand,  which  gave 
a  good  flow  of  gas  at  a  depth  of  796  feet.  North  of  this  near  the  small 
stream  another  well  was  drilled  on  this  property.  Here  this  shallow 
sand  was  struck  709  feet  below  the  surface  and  was  productive.  Gas 
was  also  obtained  at  a  depth  of  712  feet  on  the  farm  of  Irenaus  Harper, 
in  the  northern  part  of  Section  2.  Along  the  stream  in  the  central 
part  of  this  section,  on  the  farm  of  Jane  A.  Wortman,  production  was 
obtained  in  the  Hamden  sand  at  a  depth  of  689  feet.  Another  well 
698  feet  in  depth  on  this  property,  but  in  the  southeastern  part  of  Section 
2,  also  gave  a  good  flow  of  gas.  In  the  northeastern  part  of  this  section 
two  producing  wells  were  drilled  into  the  Hamden  sand.  One  located 
on  the  farm  of  Stephen  A.  Tripp  is  723  feet  deep,  and  the  other  on  that 
of  Harriet  Jane  Roach  is  796  feet. 

In  Section  1,  Richland  TowTiship,  eight  wells  were  drilled  to  the 
Hamden  sand.  On  the  land  of  W.  0.  Tripp,  in  the  northwestern  part 
of  the  section,  the  drill  found  the  productive  sand  at  a  depth  of  764 
feet.  South  of  this  near  the  road,  but  on  the  same  property,  a  producing 
well  was  obtained  at  a  depth  of  695  feet.  The  third  producing  well 
on  this  property,  757  feet  in  depth,  is  located  south  of  the  small  stream. 
Along  the  road  southeast  of  the  above,  on  the  Stephen  A.  Tripp  property, 
the  Hamden  sand  here  productive  was  reached  at  a  depth  of  687  feet. 
Another  well  678  feet  in  depth,  located  on  the  same  property,  and  just 
north  of  the  road  in  the  southeastern  part  of  the  section,  gave  a  com- 
mercial flow  of  gas.  Along  this  tributary  of  Little  Raccoon  Creek, 
in  the  central  part  of  this  section,  a  dry  test  was  drilled  on  the  property 
of  E.  C.  Wortman.  On  the  hill  south  of  the  stream,  in  the  northeastern 
part  of  the  section,  on  the  farm  of  Euphema  Henderson,  a  flow  of  gas 
was  secured  at  a  depth  of  748  feet.  North  of  this  on  the  land  of  Etha 
A.  Snook  production  was  obtained  at  a  depth  of  736  feet. 

On  the  hill  in  the  southern  part  of  Section  36,  Richland  Township, 
the  Hamden  sand  was  tested  on  the  land  of  Dora  A.  and  T.  M.  Buskirk. 
The  well  which  was  742  feet  in  depth  gave  only  a  small  flow  of  gas  and 
was  soon  abandoned.  In  the  central  part  of  Section  35,  on  the  C.  W. 
Traphagen  property,  gas  was  obtained  in  paying  quantities  at  a  depth 
of  647  feet.  In  the  southwestern  part  of  this  section,  on  the  farm  of 
F.  H.  Bay,  the  productive  sand  was  found  764  feet  below  the  surface. 
West  of  this  on  the  same  property,  but  in  Section  35,  a  flow  of  gas  w^as 
secured  in  the  Hamden  sand  at  a  depth  of  787  feet.  South  of  the 
Darby  School,  on  the  farm  of  R.  F.  Traphagen,  the  shallow  sand, 
634  feet  below  the  surface,  gave  a  good  flow  of  gas,  as  it  did  also  at  a 
depth  of  699  feet  in  the  western  part  of  this  section  on  land  of  Anna 
E.  Johnson. 

The  Hamden  sand,  which  was  reached  by  the  drill  somewheie 
between  642  and  661  feet,  was  dry  where  tested  on  the  property  of 
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Timothy  Cassill,  in  the  central  part  of  Section  26.  Another  unpro- 
ductive test  between  650  and  690  feet  in  depth  was  drilled  on  the  farm 
of  S.  E.  Murphy,  in  the  central  part  of  Section  27.  In  Section  32, 
Elk  Township,  on  the  farm  of  Paul  Trimmer,  a  test  was  drilled  726  feet 
in  depth.  It  is  reported  to  be  a  Berea  well,  but  when  plotted  appears 
to  have  reached  only  the  Hamden  sand.  The  head  of  the  well  is  just 
below  the  position  of  the  Lower  Mercer  limestone.  Neither  oil  nor 
gas  was  secured  in  paying  quantities. 

Only  a  few  producing  wells  have  been  secured  in  the  Hamden  sand 
in  Clinton  Township.  On  the  farm  of  I.  N.  Bay,  in  the  southwestern  part 
of  Section  7,  gas  was  found  in  this  sand  at  a  depth  of  675  feet.  Along 
the  road  in  the  western  part  of  Section  18,  on  the  property  of  E.  C. 
Wortman,  the  Hamtlen  sand  was  also  productive.  On  this  property 
another  producing  well  was  drilled  in  the  southwestern  part  of  the  same 
section.  At  this  place  the  depth  of  the  gas  producing  sand  is  673  feet 
below  the  surface.  Near  the  northern  boundary  of  Section  19,  on  the 
farm  of  H.  K.  Madison,  this  shallow  sand  at  a  depth  of  763  feet  gave 
a  good  flow  of  gas.  On  the  Poore  Brothers*  farm,  just  northeast  of 
the  village  of  Hamden,  in  Section  20,  a  test  drilled  to  this  gas-bearing 
sand  was  unproductive.  A  number  of  years  ago  a  shallow  well  which 
may  have  penetrated  the  Hamden  sand  was  drilled  for  water  at  the 
Baltimore  &  Ohio  Southwestern  depot  at  Hamden.  It  jdelded  a  small 
flow  of  gas  for  many  years  and  was  instrumental  in  leading  to  a  more 
thorough  search  for  gas  in  this  locality. 

.    JACKSON  COUNTY 

Many  wells  have  been  drilled  in  Jackson  County  in  an  attempt 
to  find  oil  in  the  deep-seated  rocks,  but  so  far  the  tests  have  been  un- 
productive. However,  gas  has  been  secured  in  both  deep  and  shallow 
sands  in  the  northern  part,  and  the  fields  may  be  extended  by  future 
work.     See  Map  X,  Part  2. 

"clinton"  sand 

The  evidence  obtained  by  the  few  tests  made  in  Jackson  County 
indicates  that  the  *  ^Clinton"  sand  is  confined  to  isolated  patches,  and 
that  in  these  the  producing  bed  is  variable  in  thickness  and  in  character. 
It  is  interbedded  in  shales,  and  lies  about  200  feet  below  the  base  of 
the  great  beds  of  Devonian  and  Silurian  limestones,  which  are  about 
590  feet  in  thickness  here.     Descriptions  of  the  ''Clinton''  wells  follow: 

The  Buckeye  Coal  Company  well  No.  2,  drilled  by  the  Cheshire 
Oil  &  Gas  Company  in  1906,  is  located  at  the  mouth  of  Glen  Nell  Hollow, 
Section  20,  Washington  Township.     The  record  furnished  the  Survey 

is  as  follows :  Thickness  To  bottom  of 

in  feet.  formation. 

Not  recorded __ _.  640  640 

Sand,  Berea : 20  660 

Not  recorded _ __ 794  1,454 
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Limestone 

(First  water  at  1,550) 

Shale 

Limestone 

Shale,  chocolate 

Shale,  white 

Shale,  brown 

Shale,  white.- 

Sand,  '^Clinton" 

Shale,  white....  I   (^^^.^) 

Shale,  red 

Total  depth 


Thicknea 
in  feet. 

f296 


(Limestone,  Devonian 
and  SUurian) 


To  bottom  of 
fotmatioo. 

1,750 


10 

1,760 

[290 

2,050 

140 

2,190 

40 

2,230 

15 

2,245 

10 

2,255 

8 

2,203 

f44 

2,307 

I  8 

2,315 

2,315 


The  head  of  this  well  is  close  to  the  base  of  the  Sharon  conglomerate. 
The  '^Clinton"  sand  was  productive,  and  the  well  came  in  with  a  flow 
of  4,000,000  cubic  feet  of  gas  per  day.  The  Volume  of  the  gas  gradually 
diminished,  and  in  a  few  years  became  so  small  that  the  well  was  aban- 
doned. 

Along  Pigeon  Creek  just  south  of  the  mouth  of  Glen  Nell  Hollow 
in  Section  20,  another  test  known  as  the  Buckeye  No.  1  well  was  drilled 
to  the  ^'Clinton*'  sand,  but  it  failed  to  produce  gas  in  commercial  quan- 
tities.    This  well  was  drilled  by  the  Cheshire  Oil  &  Gas  Company  ia 
the  year  1906.     North  of  the  mouth  of  Glen  Nell,  on  the  land  of  R.  W. 
Wills,  this  company  drilled  another  well,  the  early  production  of  thk 
being  500,000  cubic  feet  of  gas  per  day.     The  well  was  abandoned  a  year 
or  two   ago.     The   thick  beds  of   Devonian  and.  Silurian   limestones 
shown   by   the   record   are   589   feet   in   thickness,  and  the  producing 
"Clinton"  sand,  4  feet  in  thickness,  lies  191  feef  beneath  the  limestones. 
The  ^'Clinton''  sand  was  struck  at  a  depth  of  2,266  feet,  and  the  Berea 
sand  at  665  feet.     A  flow  of  water  was  encountered  at  a  depth  of  465 
feet,  and  three  flows  in  the  massive  limestones  at  depths  of  1,584,  1,880, 
and  1,925  feet,  respectively.     The  well  head  is  near  the  top  of  the  Sharon 
conglomerate,   and  its  altitude  is  about  680  feet.     The  total  depth 
reached  was  2,290  feet. 

On  the  west  bank  of  Pigeon  Creek  in  the  central  part  of  Section 
20,  the  Wills  No.  2  well  was  completed  in  the  year  1907.  The  drill 
started  near  the  top  of  the  Logan  formation  and  penetrated  the  rocks 
to  the  Medina  red  shales,  but  liberated  neither  oil  nor  gas  in  paying 
quantities.  The  total  depth  of  the  well  was  2,335  feet.  The  Berea 
sand,  3  feet  in  thickness,  and  with  a  small  flow  of  gas,  was  found  at 
610  feet,  and  the  base  of  the  Devonian  and  Silurian  limestones  at  2,000 
feet.  Below  this  there  were  335  feet  of  variously  colored  shales  and 
sandstones  with  some  shelly  limestone.  A  showing  of  oil  was  obtained 
in  the  body  of  the  great  beds  of  limestone  at  a  depth  of  1,490  feet,  while 
water  was  struck  at  330  and  1,880  feet.  Evidently  the  horizon  of  the 
"Clinton"  sand  was  passed  in  this  test.     A  "Clinton"  well,  the  initial 
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production  of  which  is  reported  to  be  1,250,000  cubic  feet  of  gas  per  day, 
was  recently  (1916)  drilled  by  the  Ohio  Fuel  Supply  Company  on  the 
Frank  J.  Pittenger  property  in  Section  27,  Coal  Township.  No  details 
concerning  this  work  were  obtained. 

Along  Buckeye  Creek  three  miles  west  of  Jackson,  T.  N.  Barnsdale 
in  1898,  drilled  a  deep  test  on  the  Rachael  Long  farm  in  Section  23, 
Liberty  Township.  This  well  started  close  to  the  base  of  the  Sharon 
conglomerate.  Isa^c  Long  reports  that  the  drill  stopped  in  lime- 
stone at  a  depth  of  2,155  feet.  Further,  he  states  that  it  was  the  inten- 
tion of  the  operators  to  drill  deeper  so  that  about  600  feet  of  casing, 
securely  capped,  were  left  in  the  well.  No  detailed  record  was  obtained, 
but  it  evidently  passed  the  horizon  of  the  ''Clinton''  sand,  anc^  is  here 
considered  a  dry  ''Clinton"  well. 

A  deep  well  reported  to  be  far  below  the  "Clinton*'  sand  was  drilled 
on  the  Alice  D.  Johnson  farm,  in  the  northern  part  of  Section  36,  Scioto 
Township.  It  was  drilled  by  a  company  from  Jackson,  Ohio.  No 
information  regarding  the  rock  strata  passed  through  was  secured. 
Neither  oil  nor  gas  was  found  in  paying  quantities.  Another  w^l, 
which  from  the  depth  reported,  1,834  feet,  should  have  reached  the 
"Clinton"  sand,  was  drilled  on  the  Edwin  S.  Johnson  farm,  in  the  central 
part  of  Section  36,  Scioto  Township.     No  production  was  obtained. 

On  Hewitt  Run,  on  the  E.  M.  Gerken  farm,  Section  10,  Jefferson 
Township,  a  deep  well  was  drilled  in  1905  by  the  Cheshire  Oil  &  Gas 
Company.  The  tools,  here  starting  approximately  160  feet  below  the 
top  of  the  Ferriferous  limestone,  penetrated  the  rocks  to  a  depth  of 
2,750  feet  in  an  attempt  to  locate  the  "Clinton"  sand.  The  record 
given  below  was  furnished  by  C.  H.  Garard  of  the  Ohio  Fuel  Supply 
Company,  Wellston,  Ohio: 

Thickness  To  bottom  of 

in  feet.  formation. 

Not  recorded _ 200  200 

Coal  (Sharon)? 3  203 

Not  recorded 532  735 

Sand,  Berea \ 45  780 

Sh&lea,  {Bedford  and  Ohio) 740  1,520 

Not  recorded 255  1,775 

Limestone,  (Devonian  and  SUttrianJ 570  2,345 

Shale 20  2,365 

Red  rock 100  2,465 

Shells _ 50  2,515 

Pink  slate,  C'Clinlon*')t 10  2,525 

Red  shale 155  2,680 

(Pencil  cave  at  2,680) 

Red  shale 70  2,750 

Water  was  found  in  the  Carboniferous  rocks  at  depths  of  200  and 
of  350  feet,  and  in  the  Niagaran  limestones  at  those  of  2,188  and  2,206 
feet,  respectively. 

23— G.  B.  20. 
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BEREA  SAND 

The  Beroa  sand  in  Jackson  Countv  has  excellent  continuitv,  for 
it  is  reported  in  every  carefully  made  and  authentic  record  obtained 
by  the  Survey.  The  average  thickness  of  the  formation  is^-about  20 
feet,  while  the  variation  is  from  3  to  45  feet.  The  Berea  sand  has 
given  a  showing  of  oil  or  gas  at  many  places,  but,  so  far,  it  has  yielded 
neither  of  these  products  in  commercial  quantities.  A  brief  description 
of  the  wells  with  their  locations  follows: 

In  the  rorthern  part  of  Section  9,  Washington  TowTiship,  on  the 
land  of  the  William  Poland  heirs,  a  well  was  drilled  for  oil  in  the  \'ear 
1862.  Gas  was  found  in  good  volume,  and  is  issuing  in  small  quantities 
at  present  (1915). 

On  the  farm  of  A.  G.  Ray,  located  about  one  mile  west  of  the  village 
of  Byer,  and  in  Section  7,  Washington  Tow^lship,  a  well,  variously 
reported  from  1,600  to  2,000  feet  in  depth,  was  drilled  in  search  of 
oil  or  gas.  This  well  evidently  passed  below  the  Berea  sand  and  may 
have  reached  the  "Clinton"  sand,  but  as  no  accurate  information  was 
obtained  it  is  here  listed  as  a  Berea  test.  It  was  drilled  in  1898  by  a 
company  of  Parkersburg  men,  of  w  hich  Mr.  Pike  was  manager.  The 
Hamden  sand  is  reported  to  have  been  found  at  a  dt^pth  of  540  feet. 
The  test  gave  neither  oil  nor  gas  in  paying  quantities. 

On  Glade  Run,  on  the  property  of  B.  (lertrude  Dyer,  In  the  central 
part  of  Section  19,  Washington  To^vlJship,  an  attempt  was  made  to 
locate  productive  Berea  sand,  but  it  did  not  meet  with  success.  The 
test  was  made  in  1909,  and  the  record  furnished  by  C.  A.  Dyer  is  given 
below  : 


Surface 1 

Shale  and  sandstone 

Water  at  56  feet. 

Sandstone 

Sand,  very  hard 

Sand  and  shale 

Water  at  150. 

Shale,  light 

Shale,  light. 

Sand,  Big  Salt  water 

Sand 

Shale _ 

Sand 

Shale - 

Sand 

Shale. 

Shale  pas.    (Horizon  of  Hamdeii  sand.) 

Shale _.. 

Shale,  dark _ 

Sand  (Berea) ^. 


Thickness 
in  feet. 

To  bottom  of 
formation. 

11 

11 

80 

91 

29 

120 

1 

121 

29 

150 

50 

200 

144 

344 

1 

345 

7 

352 

113 

465 

15 

480 

7 

487 

17 

504 

16 

520 

90 

610 

9 

619 

6 

625 
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Thickness  To  bottom  of 

Gas  at  620,  aud  salt  water  at  625  feet.  in  feet.  formation. 

Shale 20  645 

Shale,  red. 72  717 

Shale,  lead  colored 4i  721i 

East  of  Pigeon  Creek,  in  the  northern  part  of  Section  20,  Washington 
Township,  the  Berea  sand  was  found  at  a  depth  of  720  feet  on  the  farm 
of  Wilson  Lively.  A  showing  of  gas  was  the  only  reward.  The  well 
head  is  near  the  surface  of  the  Logan  formation.  A  Berea  well  was 
drilled  on  the  property  of  the  Wellston  Furnace  Company  north  of  the 
plant.     Concerning  this,  Bownocker  says: 

The  only  test  reported  here  was  made  at  Wellston  in  the  summer  of  1902.  A 
depth  of  800  feet  was  reached  which  was  probably  sufficient  for  the  horizon  of  the  Berea 
grit.  The  only  reward  was  a  small  show  of  oil  and  gas.  The  well  head  is  reported  at 
about  85  feet  above  the  Wellston  or  No.  2  coal.* 

Near  the  No.  10  mine,  on  the  land  of  the  Superior  Colliery  Company 
in  Section  13,  Milton  Township,  a  test,  which  is  reported  toihave  reached 
the  Berea  sand,  was  made,  but  produced  neither  oil  nor  gas  in  paying 
quantities.  The  drill  started  on  the  level  of  the  Lower  Kittanning 
coal.  South  of  Glenroy,  near  the  abandoned  Tom  Corwin  mine,  C.  K. 
Davis  drilled  a  test  to  the  Berea  sand.  The  well  head  is  about  90  feet 
above  the  Quakertown  or  Wellston  coal.  The  Berea  sand,  with  only  a 
showing  of  oil  and  gas,  is  reported  to  have  been  reached  at  a  depth  of 
approximately  800  feet. 

Northwest  of  Jackson  near  Buzzard  Rock,  on  the  land  of  John 
L.  Long,  in  Section  19,  Lick  Township,  an  unproductive  test  of  the 
Berea  sand  was  made  by  Jackson  people.  The  drill,  starting  near  the 
middle  of  the  Sharon  conglomerate,  which  in  this  locality  is  approxi- 
mately 125  feet  in  thickness,  reached  the  Berea  sand,  according  to 
George  Pugh,  a  resident  of  Jackson,  at  a  depth  of  740  feet,  and  stopped 
at  750  feet.  Onlj''  a  showing  of  oil  and  gas,  which  with  salt  water  are 
still  issuing,  was  secured.  On  the  farm  of  Louis  A.  Brown,  in  the  south- 
eastern part  of  Section  25,  Scioto  Township,  a  test  of  the  Berea  sand 
was  made,  and  a  showing  of  oil  secured.  In  fact,  a  few  barrels  of  a 
dark  oil  were  pumped,  but  the  flow  was  too  small  to  justify  further 
operation.     This  well  was  drilled  by  a  company  from  Jackson,  Ohio. 

Near  the  Hocking  Valley  depot,  in  1886,  the  authorities  of  the  town 
of  Jackson  drilled  a  well  for  oil  or  gas,  but  the  latter  product  was  the  one 
desired,  on  account  of  its  ready  application  for  fuel.  A  small  flow  of 
gas  was  secured  in  the  Berea  sandstone,  and  was  utilized  for  a  number 
of  years  in  heating  and  lighting  a  residence  near  by. 

Near  Moriah  Church  in  Section  21,  Madison  To^\^lship,  a  test 
of  the  rocks  to  the  Devonian  limestones  was  made  on  land  of  Thomas 
E.  Edwards,  but  the  results  were  unfavorable.  The  drill  here  started 
on  the  level  of  the  I'erriferous  limestone. 

»Geol.  Surv  Ohio,  Bull.  1,  p.  275. 
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A  Berea  well  was  drilled  east  of  Symmes  Creek  on  land  of  D.  W. 
Williams,  in  Section  2,  Madison  Township.  A  strong  floi^  of  gas  was 
struck  in  the  upper  salt  sand  at  a  depth  of  445  feet,  but  tne  Berea 
sand  contained  neither  oil  nor  gas  in  paying  quantities. 

On  th^  farm  of  H.  H.  Stevenson,  in  Section  25,  Hamilton  Town- 
ship, the  Berea  sand,  12  feet  in  thickness,  was  reached  at  a  depth  of 
611  feet.  The  drill  started  near  the  top  of  the  Logan  formation,  and 
at  an  elevation  of  about  640  feet  above  tide.  Flows  of  salt  water 
were  found  at  depths  of  approximately  300  and  400  feet,  respectively. 
The  Berea  sand  gave  only  a  small  flow  of  gas,  which  is  escaping  at  pres- 
ent (1915).  The  Survey  is  indebted  to  S.  Stevenson  and  D.  D.  Davis 
for  these  brief  facte. 

A  shallow  well,  which  is  reported  in  the  Berea,  was  drilled  on 
Cub  Run,  on  the  land  of  the  Jefferson  Iron  Company,  in  Section  21, 
Jefferson  Township.  At  first  it  produced  a  small  flow  of  gas  but  no 
showing  of  oil. 

Another  shallow  test,  also  reported  Berea,  was  drilled  just  east  of 
Jefferson  Furnace,  in  Section  14,  Jefferson  Township.  This  welTwas 
unproductive.  Mr.  Davis  stated  that  the  sand,  6  feet  in  thicknesB, 
was  found  at  a  depth  of  610  feet,  but  it  likewise  furnished  only  a  small 
flow  of  gas.  In  one  of  the  higher  sands  a  strong  flow  of  salt  brine  was 
encountered.  Here  the  top  of  the  Ferriferous  limestone  is  130  feet 
above  the  head  of  the  well,  or  the  interval  from  the  limestone  to  the 
sand  is  740  feet.  This  is  much  too  short  to  reach  the  Berea  sand. 
Both  this  and  the  above  well  may  have  been  drilled  only  to  the  Hamden 
sand. 

HAMDEN  SAND 

In  the  Hamden  sand,  in  the  northeastern  part  of  Washington 
Township,  there  is  a  small  field  which  has  produced  a  good  volume  of 
gas  for  several  years,  and  is  not  yet  exhausted.  South  of  this,  small 
flows  of  gas  from  this  horizon  are  noted  in  a  few  wells;  hence  there  is 
some  hope  that  the  area  of  production  may  be  extended.  In  the  ^eil 
near  Moriah  Church,  in  Section  21,  Madison  Township,  gas  w^s  found 
in  a  sand  147  feet  above  the  Berea.  Near  Oak  Hill  and  Jackson,  small 
flows  of  gas  are  found  on  this  horizon,  while  in  the  Willard  wells  near 
Bartles,  in  Lawrence  County,  a  sand  with  gas  lying  on  an  average  185 
feet  above  the  Berea  is  well  defined,  and  probably  correlative  with  the 
Hamden  sand.  As  previously  stated,  the  Hamden  sand  in  northern 
Jackson  County,  lies  about  100  feet  above  the  Berea.  The  mam 
facts  regarding  the  wells  in  Washington  TowTiship  were  kindly  '^^' 
nished  the  Survey  by  C.  H.  Garard,  of  the  Ohio  Fuel  Supply  Company; 
Wellston,  Ohio.     A  brief  account  of  the  field  follows: 

Seven  wells  that  penetrated  only  the  Hamden  sand  have  been  drilleo 
in  Section  12,  Washington  Township.  In  the  eastern  part  south  oi 
Johnson  Run,  on  the  land  of  E.  C.  Wortraan,  the  Hamden  sand  was 
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found  at  a  depth  of  695  feet,  and  it  gave  a  good  flow  of  gas.  Near  the 
central  part  of  the  section  three  producing  wells  were  drilled,  one  686  feet 
deep  on  the  land  of  Minnie  E.  Walker,  one  685  feet  on  that  of  Thomas 
Hogan,  aiid  another  702  feet  on  that  of  James  W.  Harbarger.  On 
the  ridge,  in  the  northern  part  of  this  section,  production  was  also  ob- 
tained in  the  Hamden  sand  at  a  depth  of  757  feet,  on  the  property  of 
Stephen  M.  Tripp.  In  the  western  part  of  the  section,  also  on  the 
ridge  and  on  the  farm  of  Minnie  E.  Walker,  the  drill  released  gas  at  a 
depth  of  697  feet.  In  the  southern  part,  on  the  James  W.  Harbarger 
farm  and  near  the  head  of  Johnson  Run,  production  was  obtained  in 
this  shallow  sand  at  a  depth  of  714  feet. 

South  of  Johnson  Run,  in  the  eastern  part  of  Section  11,  on  the 
property  of  T.  M.  Kinsel,  the  Hamden  sand  which  gave  a  good  flow 
of  gas  was  struck  at  a  depth  of  697  feet.  Farther  up  the  stream  on  the 
same  property,  production  was  obtained  at  a  depth  of  723  feet.  Near  the 
center  of  the  section  west  of  where  the  road  crosses  Johnson  Run,  712 
feet  were  drilled  before  the  shallow  sand,  which  gave  a  flow  of  gas,  was 
reached.  Just  west  of  the  road  in  the  southern  part  of  Section  11,  on 
the  property  of  Jane  Cox,  .a  flow  of  gas  was  secured  702  feet  below  the 
surface. 

Just  Vast  of  the  Baltimore  and  Ohio  Southwestern  Railroad,  in  the 
southern  part  of  Section  10,  on  the  land  of  Robert  S.  Wilcox,  only  a 
small  flow  of  gas  was  obtained  in  the  Hamden  sand  at  a  depth  of  726 
feet,  and  the  well  was  soon  abandoned.  A  dry  liole  was  secured  on 
the  land  of  J.  M.  Leasure,  east  o{  the  railroad  in  the  central  part  of 
this  section.  The  producing  sand  was  struck  at  a  depth  of  740  feet, 
but  the  flow  of  gas  was  too  small  to  pay  for  piping.  Only  a  short  dis- 
tance north  of  this,  but  west  of  the  railroad,  on  the  farm  of  William 
Walburr,  production  was  obtained  at  a  depth  of  742  feet. 

Just  south  of  the  railroad,  in  the  northeastern  corner  of  Section  9, 
on  the  L.  W.  Poland  property,  a  test  of  the  Hamden  sand  gave  only  a 
small  well  which  was  soon  abandoned.  Near  the  village  of  Byer,  four 
wells,  which  went  onl}^  to  this  gas  bearing  sand,  were  drilled.  For 
information  concerning  these  the  Survey  is  indebted  to  Guy  Stevenson, 
W.  H.  Conway,  T.  W.  Hupsicker,  and  L.  S.  Peoples,  residents  of  the 
village.  The  depth  of  the  well,  located  just  east  of  the  Christian  Church, 
is  between  600  and  650  feet,  which  depth  would  reach  only  the  Hamden 
sand.  The  work  was  done  in  1890  or  1891,  by  the  Southern  Ohio  Oil 
and  Gas  Company.  Neither  oil  ror  gas  was  secured  in  paying  quan- 
tities. This  company  in  1892  also  drilled  the  test  located  in  the  street 
near  the  residence  of  Guy  Stevenson,  and  reported  to  have  a  depth  be- 
tween 600  and  650  feet.  The  Hamden  sand  at  this  place  yielded  small 
flows  of  both  oil  and  gas,  which  at  present  x(  1915)  are  found  escaping 
from  the  casing,  but  only  in  trifling  quantities.  Just  south  of  the 
village,  near  the  mouth  of  the  eastern  tributary  of  Pigeon.  Creek  and 
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on  the  land  of  A.  J.  and  W.  J.  Doles,  a  well  about  500  feet  deep  was 
drilled  in  the  year  1895  or  1896,  but  the  results  "were  unfavorable. 
Another  well  was  drilled  on  the  east  bank  of  Pigeon  Creek,  in  the  south- 
em  part  of  Section  8,  H)n  the  farm  of  S.  M.  Winters.  The  test  was  put 
down  to  a  depth  of  590  feet,  which  reached  the  Hamden  sand,  but  it 
gave  neither  oil  nor  gas  in  commercial  quantities. 

On  Sand  Run,  in  the  southwestern  part  of  Section  13,  a  dry  well 
was  drilled  on  the  property  of  Juliet  Campbell.  The  Hamden  sand 
was  found  at  a  depth  of  690  feet.  Another  test  was  tried  north  of  Sand 
Run,  in  the  central  part  of  Section  14,  on  the  farm  of  J.  A.  Funk.  A 
small  flow  of  gas  was  secured  in  this  sand  at  a  depth  of  705  feet.  In 
the  southeastern  comer  of  Section  15,  on  the  property  of  J.  H.  Biamer, 
a  well  was  drilled  in  1901.  The  drill  penetrated  only  the  Hamden 
sand,  for  the  dtpth  reported  is  768  feet.     The  test  was  unproductive. 

Two  tests,  reported  Berea,  but  evidently  only  Hamden,  were  drilled 
for  gas  by  Edwin  Jones.  They  are  located  just  east  of  the  station  of 
the  Detroit,  Toledo  &  Ironton  Railway  at  Jackson.  TJiese  wells 
started  near  the  horizon  of  the  Sharon  coal.  Mr.  Jones  states  that  in 
the  well  in  the  rear  of  Darlings'  store  4  feet  of  sand  which  produced 
gas,  but  which  had  water  in  the  base,  was  reached  at  a  depth  of  550 
feet,  while  in  the  other  test  at  the  same  depth  a  fine  flow  of  gas  was 
found  in  the  sand  which  also  soon  flooded  with  water,  thereby  ruining 
the  well.  This  test  was  then  drilled  100  feet  deeper,  but  nothing  of 
interest  was  found. 

BIG  INJUN  SAND 

In  drilling  for  water  at  Milton  Furnace,  in  Wellston,  a  small  flow 
of  gas,  which  yet  escapes,  was  found.  Concerning  this  well,  H.  L. 
Willard,  Jr.,  reports,  that  it  is  between  400  and  450  feet  deep.  At 
about  300  feet  a  small  flow  of  fresh  water  was  struck,  and  at  about  ^50 
feet  a  strong  flow  of  salt  brine  was  obtained.  The  drijl  in  this  well 
stopped  in  the  Big  Injun  sand. 

EASTERN  HALF  OF  PIKE  COUNTY 

The  search  for  oil  and  gas  in  Pike  County,  began  about  1860,  and 
has  continued  in  a  desultory  way  to  the  present  time.  The  early 
wells  drilled  by  a  spring  pole  penetrated  only  the  earth  below  to  a 
depth  of  a  few  hundred  fret  at  most,  but  the  test  drilled,  near  Waverlv, 
in  1908  and  1909,  extended  into  the  pre-Cambrian  rocks.*  In  several 
other  wells  the  drill  has  reached  the  horizon  of  the  Clinton  sand,  but 
has  failed  to  reveal  productive  fields. 

^CLINTON*'  SAND 

The  ''Clinton^'  sand  is  not  well  defined  in   eastern  Pike  County, 


^The  Stratigraphy  of  a  Deep  Well  at  Waverly,  Ohio,  by  R.  S.  Bassler,  American 
^— rnal  of  Science,  Vol.  XXXI,  No.  181,  Jan.,  1911. 
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and,  so  far,  has  produced  neither  oil  nor  gas  in  paying  quantities.  The 
few  records  obtained  show  that  the  horizon  of  the  "Clinton"  sand  is 
about  170  feet  below  the  base  of  the  massive  Devonian  and  Silurian 
limestone  beds,  which  here  are  only  about  450  feet  in  thickness.  The 
Bedford  and  the  Ohio  shales  are  also  somewhat  thin,  so  that  the  inter- 
val from  the  Berea  sand  to  the  horizon  of  the  "Clinton,"  which  interval 
in  Vinton  County  is  about  1,640  feet,  is  in  this  locality  only  approxi- 
mately 1,250  feet.  A  brief  survey  of  the  search  for  oil  and  gas  in  the 
"Clinton"  sand  in  eastern  Pike  County  follows: 

On  the  W.  A.  Wyim  farm,  near  Riverdale,  Newton  Township,  a 
deep  test  well  was  drilled.  The  drill,  which  stopped  at  a  depth  of  2,300 
feet  in  the  Mohawkian  limestones,  failed  to  release  the  desired  products. 
A  small  flow  of  gas  was  found  near  the  top  of  the  Devonian  limestone, 
at  a  depth  of  500  feet,  and  another  flow  on  the  horizon  of  the  "Clinton" 
sand.  Below  this,  however,  no  showing  of  either  oil  or  gas  was  secured. 
For  these  brief  notes  the  Survey  is  indebted  to  Mr.  Wynn. 

East  of  Piketon,  a  "Clinton"  well  was  drilled  on  the  land  of  C.  K. 
Patterson,  in  the  year  1896  or  1897.  The  well  head  is  near  the  top  of , 
the  Ohio  shale.  The  main  items  concerning  this  test  were  furnished 
the  writer  by  Mr.  Patterson.  The  great  beds  of  Devonian  and  Silurian 
limestone  seemed  to  be  full  of  water,  for  although  the  drillers  cased 
seven  times,  yet  they  failed  to  secure  a  dry  hole  until  they  had  drilled 
through  this  formation  and  cased  in  the  shales  below.  In  these  lime- 
stones there  was  found  considerable  gas,  the  pressure  of  which  for 
maijy  years  was  sufliciently  strong  to  force  the  gas  through  the  900 
feet  of  water  that  filled  the  hole.  At  a  depth  of  about  1,025  feet,  a 
light  amber  oil,  which  was  evidently  from  the  horizon  of  the  "Clinton" 
sand,  was  found  and  was  pumped  for  several  months.  Small  quanti- 
ties of  oil  and  gas  as  well  as  brines  are  yet  issuing  from  the  well.  The 
rocks  penetrated  were  approximately  80  feet  of  glacial  drift,  425  feet 
of  different  kinds  of  shale,  425  feet  of  Devonian  and  Silurian  limestones, 
and  85  feet  of  shale,  below  which  was  found  the  "Clinton"  oil  bearing 
sand  at  a  depth  of  1,015  feet. 

In  the  California  Valley,  south  of  the  village  of  Beaver,  on  the 
farm  of  Watson  Gilliland,  in  Section  10,  Marion  Township,  a  deep 
well  was  drilled  in  the  year  1899.  The  log  of  this  test  on  file  at  the 
office  of  the  Survev  follows: 


Shale 

Sand  (Hamden) 

Shiile_.. 

Sand,  soft  (Berea) 

Shales  (Bedford  and  Ohio) 

Limestone 

Shale 

Limestone 


(Devonian  and  Silurian) 


Thickness 

To  bottom  of 

in  feet. 

formation. 

200 

200 

5 

205 

65 

270 

60 

330 

710 

1,040 

370 

1,410 

4 

20 

1,430 

[  40 

1,470 
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Thickness  To  bottom  of 

in  feet.  formation. 

Shale 155  1,626 

Red  rock _ 11  1,636 

Sand ,  hard ,  calcareous  ( ' 'Clinton ' '  sand .) 7  1,643 

Shale. .- _ 91  1,734 

Sandstone 10  1,744 

Shale 56  1,800 

Shales  and  limestone  shells  (Richmond  and 

Maysville) _ 400  2,200 

The  great  beds  of  Devonian  and  of  Silurian  limestones,  shown  in 
the  above  section,  are  below  the  average  in  thickness,  while  the  interval 
from  the  Berea  sand  to  the  "Clinton'',  here  1,366  feet,  is  nearly  300 
feet  shorter  than  it  is  in  rorthern  Jackson  and  southern  Vinton  coun- 
ties. The  Berea  sand  has  exceptional  thickness,  but  this  appears  to 
include  a  part  of  the  underlying  Bedford  formation. 

In  the  hollow,  rorth  of  the  cemetery  at  Stockdale,  in  Section  33, 
Marion  Township,  Strctton  and  Cole  of  Lancaster,  Ohio,  drilled  what 
is  reported  to  be  a  "Clirton"  well.  No  record  of  the  test  was  obtained. 
Neither  oil  nor  gas  was  found  in  paying  quantities. 

BEDFORD  SAND  WELLS 

The  Bedford  formation,  which  outcrops  along  the  Scioto  Valley  in 
Pike  County,  is  made  up  of  shales  with  a  few  widely  spaced,  thin  to  me- 
dium bedc'ed  sandstones,  which  in  most  respects  are  quite  similar 
to  those  of  the  overlying  Berea  formation.  Along  in  the  "sixties"  a  shal- 
low test  known  as  the  Taylor  well  was  drilled  with  a  spring  pole  on  the 
B.  Hammond  property,  in  the  central  part  of  Section  30,  Scioto  Town- 
ship. The  head  of  this  well  is  just  above  the  top  of  the  Sunbury  shale. 
The  depth  reach(  d  by  the  drill  is  reported  by  J.  W.  Brand  to  have  been 
about  300  feet.  Oil  was  found,  and  the  well,  which  was  pumped  for 
a  time,  produced  about  one  barrel  of  oil  per  day. 

On  the  II.  H.  McAuley  farm,  which  adjoins  the  Hammond  property 
to  the  west,  a  well  108  feet  in  depth  was  drilled  for  water,  and  it  gave 
a  showing  of  both  oil  and  gas  in  sufficient  quantities  to  spoil  the  water 
for  domestic  use.  This  well,  Mr.  McAuley  states,  was  drilled  all  the 
way  in  sandstones,  with  shales  intervening.  Along  the  stream  at  this 
place  there  is  found  a  thick  outcrop  of  the  Berea  formation  which 
passes  below  cover  only  a  short  distance  east  of  his  residence.  The 
McAuley  well  started  near  the  top  of  the  Berea  formation,  which  in 
this  locality  is  not  more  than  60  feet  in  thickness.  The  oil  found  in 
this  test,  and  also  in  that  on  the  Hammond  property,  therefore,  appears 
to  be  in  the  sandstone  layers  near  the  base  of  the  Bedford  formation. 

BEREA  SAND 

The  Berea  sand  which  outcrops  along  the  Scioto  Valley  dips  to 
the  east  and  south,  so  that  it  is  from  300  to  400  feet,  or  even  more, 
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below  drainage  by  the  time  it  reaches  the  eastern  boundary  of  the 
county.  So  far,  no  productive  fields  have  been  located  in  this  formation. 
However,  it  usually  gives  a  showing  of  oil  or  of  gas  wherever  penetrated. 
In  the  year  1868  a  shallow  well  was  drilled  to  the  Berea  sand  on  the 
land  of  William  and  Fred  Sohn,  in  the  western  part  of  Section  28,  Marion 
Township.  Mr.  Sohn  states  that  this  well  was  about  450  feet  deep 
and  gave  a  small  flow  of  high-grade  oil.  The  well  was  pumped  only 
for  a  short  time  as  the  production  decreased  rapidly. 

* 

EASTERN  HALF  OF  SCIOTO  COUNTY 

A  search  for  oil  and  gas  began  in  Scioto  County  soon  after  their 
discovery  in  Pennsylvania  in  1859,  and  has  continued  in  a  desultory 
way  to  the  present  time.  So  far,  productive  fields  have  not  been  found, 
although  either  oil  or  gas  in  small  quantities  is  secured  at  some  horizon 
in  nearly  every  well  that  has  been  drilled.  Although  the  tests  of  the 
deep-seated  rocks  are  relatively  few  and  quite  scattered,  they  are  suffi- 
cient to  indicate  that  no  large  pools  are  present.  The  surface  rocks  have 
a  rather  uniform  dip  to  the  east  and  south,  and  the  deepy  covered  strata 
appear  to  conform  to  the  same  general  inclination.     Map  XI,  Part  2. 


"CLINTON"  SAND 

The  "Clinton''  sand  has  been  penetrated  by  the  drill  at  a  number 
of  places  in  Scioto  County,  but  it  has  yielded  no  products  of  value. 
In  a  few  localities  small  flows  of  gas  are  encountered  on  the  horizon. 
A  study  of  the  drill  records  that  have  passed  this  formation  indicates 
that  the  sand  lacks  definite  development  and  persistent  continuity. 

In  1910,  Stretton  and  Cole,  of  Lancaster,  Ohio,  drilled  a  well  on 
the  Erwin  farm,  now  owned  by  J.  C.  Boggs,  and  located  in  Section 
34,  Jefferson  Towrship.  The  drill  started  near  the  base  of  the  Cuj''ahoga 
formation,  and  Mr.  Boggs  states  that  it  penetrated  the  rocks  to  a  depth  of 
about  2,700  feet.  The  test  was  miproductive.  Small  flows  of  both 
gas  and  brine  are  issuing  at  present  (1915). 

Several  attempts  have  been  made  in  the  western  part  of  the  county 
to  locate  oil  or  gas  in  the  ^'Clinton"  sand,  but  sof  far  the  results  have 
been  discouraging.  In  1865  or  1866,  J.  A.  Sands  drilled  four  wells  in 
the  vicinity  of  Bear  Creek,  and  his  accoimt  of  the  work  is  embodi(Hl 
in  the  following  discussion:  Two  wells  were  drilled  on  the  Boot  en 
farm,  which  is  located  about  3  miles  up  Bear  Creek  in  Morgan  To^Miship. 
In  the  first  well  located  near  the  stream  a  strong  flow  of  salt  water  was 
struck  at  a  depth  of  about  700  feet,  but  the  work  was  continued  until 
approximately  1,000  feet  was  reached.  The  second  well,  which  was 
drilled  on  the  side  of  the  hill,  was  practically  a  duplicate  of  the  first. 
No  gas  was  found  in  either  test.  These  wells  are  listed  as  ''Clinton" 
tests,  for  if  they  did  not  reach  this  sand  they  came  very  closi*  to  it. 
The  ''Clinton"  bed  in  this  locality  is  between  1,200  and   1,400  feet 
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below  the  Berea  formation,  which  outcrops  on  the  hills.  However, 
these  tests  may  have  stepped  in  the  Niagaran  limestones,  only  a  short 
distance  above  the  "Clinton"  formation.  On  the  G.  F.  Lauman  prop- 
erty, near  the  mouth  of  Bear  Creek,  a  test  was  also  made^  At  a  depth 
of  675  feet  there  was  found  a  strong  flow  of  gas  which  ignited  and  burned 
the  derrick.  A  new  rig  was  built,  and  the  drilling  continued  to  a  depth 
of  1,150  feet.  This  test  was  unproductive.  On  the  Russel  farm, 
now  owned  by  William  T.  Dever,  a  well  was  drilled  near  the  bridge 
that  crosses  the  Scioto  River  west  of  Lucasville.  Here  the  drill  went 
to  a  depth  of  1,188  feet,  but  it  released  neither  oil  nor  gas  in  paying 
quantities.  These  two  wells  are  also  doubtfully  "Clinton,"  but  the 
drill  at  least  was  very  close  to  this  formation. 

Besides  the  wells  elrilled  by  Sands,  three  other  tests  have  been 
made  on  the  G.  F.  Lauman  property.  The  main  points  regarding 
these  were  furnished  by  Mr.  Lauman.  In  the  year  1890,  about  one- 
third  mile  west  of  his  residence,  a  well  was  drilled  to  a  depth  of  1,535 
feet.  A  flow  of'  water  was  encountered  at  535  feet,  and  a  second  flow 
at  635  feet.  At  a  elepth  of  1,050  feet  a  small  flow  of  oil,  which  is  reported 
to  have  made  about  2  barrels  per  day,  was  found.  Below  this  the 
drill  released  a  small  flow  of  gas,  estimated  at  50,000  cubic  feet  per  day, 
and*  used  by  Mr.  Lauman  for  lighting  and  heating  his  residence,  and 
also  for  lighting  the  premises.  This  gas  is  supposed  to  come  from  the 
"Clinton"  sand,  the  position  of  which  is  near  the  bottom  of  the  well. 
About  one  mile  west  of  the  Lauman  residence  a  test,  in  which  the  drill 
is  reported  to  have  penetrated  the  rocks  to  a  depth  of  2,230  feet,  was 
made,  and  it  was  productive  of  only  a  small  flow  of  gas,  which  was 
struck  in  the  "Clinton"  sand  at  about  the  same  depth  as  that  in  the 
well  now  producing.  No  oil  was  found  during  the  entire  descent  of 
the  drill.  Another  well  about  1,300  fe(t  in  de»pth  was  drilled  near 
the  residence. 

In  Morgan  Towrship,  near  the  mouth  of  Sunfish  C-reek,  on  the 
Starr  farm,  now  o\\aied  by  Mrs.  Henry  Stabler,  a  well  reported  to  have 
reached  the  "Clinton"  sand  was  drilled,  but  no  production  was  obtained. 
On  Rocky  Fork,  in  Brush  Creek  Township,  six  miles  south  of  Otway, 
a  test  was  drilled  to  the  deep  sands  in  search  of  oil  and  gas.  Dr.  G.  W. 
Chabot,  Portsmouth,  Ohio,  gave  the  main  facts  regarding  this  work. 
The  drill  started  immediately  below  the  Bcrea  sand  anel  reacheel  a  flow 
of  salt  water  at  400  feet.  Below  this  the  rocks  were  dry.  There  was 
a  showing  of  oil  in  limestone  at  1,600  feet,  and  a  small  flow  of  gas,  which 
is  still  issuing,  at  1,908  feet.  Below  this,  at  a  depth  of  2,045  feet, 
10  feet  of  sand  was  struck,  but  it  gave  no  showing  of  either  oil  or  gas. 
The  total  depth  of  this  wdl  was  2,055  feet. 

A  deep  test,  which  went  far  below  the  horizon  of  the  "Clinton" 
sand,   was  drilled  at   the  plant  of  the   Harbison-Walker  Refractories 
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Company,  on  Gallia  Street,  Portsmouth,  Ohio.     Dr.  Orton's  description 
of  the  test  follows:* 

The  Portsmouth  well  was  drilled  in  1885.  It  was  begun  in  the  Cuyahoga  shale, 
and  near  the  base  of  this  stratum.    The  record  is  as  follows : 

Thickness  To  bottom  of 

in  feet.  formation. 

Loam,  sand,  and  gravel..- 70  70 

Sandstone,  Buena  Vista  stone 50  120 

Shale,  black,  Berea,  (now  called  Sunbury).^ 30  150 

Sandstone,  ^erea  grit _ __  50  200 

Shale,  red,  Bedford 50  250 

Shale,  mainly  black,  OAio 560  810 

Limestones,  Monroe,  Niagara,  and  Clinton 675  1,485 

Shale,  red,  iVfedina 50  1,535 

Shales,  and  limestones,  Hudson  River  (Richmond- 

Maysmlle) 466  2,000 

* 

From  samples  of  drillings,  obtained  at  885  feet  in  reaming  the  well,  which  are 
unmistakably  water  lime  or  Lower  Helderburg,  it  is  judged  that  the  Corniferous  lime- 
stone is  still  excluded  from  the  section  by  the  overlap  of  the  Ohio  shale.  The  limestone 
was  found  full  of  salt  water,  the  strongest  and  most  persistent  vein  being  struck  at 
1,000  feet.  The  casing  was  necessarily  set  deep,  viz.,  1,120  feet.  The  well  was  carried 
down  into  the  Hudson  River,  or  Cincinnati  group,  but  it  stopped  short  of  the  Trenton. 
No  gas  bearing  rocks  of  high-pressure  were  found  in  the  descent,  though  more  or  less 
gas  was  struck  in  every  stratum. 

So  far,  the  only  deep  drilling  in  the  eastern  to^aiships  of  Scioto 
County  was  done  on  Frederick  Creek,  in  Section  20,  Bloom  Town- 
ship, in  the  year  1898,  by  T.  N.  Barnsdale.  The  well  is  located  on  the 
property  of  the  Harbison-Walker  Refractories  Company.  The  drill 
started  in  tlie  Sharon  conglomerate,  close  to  the  contact  of  this  stratum, 
with  the  Logan  sandstone  below,  or  about  35  feet  below  the  Scioto- 
ville  clay,  and  reached  a  depth  of  2,317  feet.  Paul  Williams  kept 
a  carefully  made  record  of  the  rocks  penetrated  by  the  drill  in  its  des- 
cent, and  his  report  is  used  freely  in  the  following  description:  The 
hole  was  begun  with  a  13-inch  bit  and  was  spudded  down  to  100  feet, 
passing  tlirough  soil,  gravel,  conglomerate,  and  sandstone  with  water. 
The  13-inch  bit  was  used  to  160  feet,  after  which  a  10-inch  bit  was 
employed.  It  passed  through  the  dark  colored  Waverly  shales,  and 
at  520  feet  struck  the  Berea  sand,  which  produced  gas  in  sufficient 
volume  to  give  a  flame  10  feet  high.  The  gas  was  cas?d  off  and  an 
8-inch  bit  used.  It  passed  rapidly  downward,  sometimes  at  the  rate 
of  200  feet  per  day,  as  it  was  now  in  the  great  Ohio  shale  stratum, 
which  varied  from  a  soft  white  substance  to  one  that  was  dark,  hard, 
and  san(h'.     At  1,200  feet,  in  a  dark  hard  stratum,  a  little  oil  was  seen. 

^Geol.  Surv.  Ohio,  Vol.  VI,  p.  395.  In  the  above  the  second  column  of  figures,  and 
the  terms  in  parentheses  were  supplied  by  the  writer. 
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This  bed  is  close  to  the  horizon  of  the  gas  bearing  sand  in  which  the 
wells  of  the  Ironton  Portland  Cement  Company  obtain  their  pro- 
duction. 

At  1,300  feet,  the  great  body  of  Ohio  shale  ended,  and  the  De- 
vonian limestones  were  struck.  At  first,  the  material  was  soft  and 
shelly,  but  it  grew  darker,  harder,  and  more  compact  as  the  drill  des- 
cended. Within  the  limestone  deposits  there  was  found  a  great  quan- 
tity of  exceedingly  salty  water,  which  was  strongly  alkaline,  and  which 
filled  the  well  nearly  to  the  top.  At  1,500  feet,  a  flow  of  crevice  gas 
was  struck,  and,  even  on  the  following  day,  it  forced  the  water  from 
the  hole  to  a  height  of  20  feet,  at  intervals  of  2  or  3  minutes.  The 
hole  was  cased  with  6-inch  tubing  to  a  depth  of  1,710  feet,  but  this 
failed  to  cut  ofT  the  water.  At  1,840  feet  the  limestones  ended,  and 
the  drill  entered  the  Niagaran  shales.  The  casing  was  reset,  and  the 
hole  remained  drv. 

Drilling  was  now  rapid.  At  2,040  feet  the  '^Clinton"  sand,  with 
its  characteristic  red  sands,  was  found,  but  it  was  wholly  barren  of 
gas.  At  2,160  feet  tlie  red  shales  of  the  Medina,  the  red  rock  of  the 
drillers,  were  found,  and  they  continued  for  40  feet.  Thence  came  dark 
shales  of  the  Richmond  formation,  and  at  2,317  feet  the  drilling  ended. 
The  drillers'  record,  simplified  somewhat,  follows: 


Approximate 
thickness 
ia  fi-'t. 

To  bottom  of 
formUion. 

100 
420 

100 
520 

810 

1,330 

510 

60 

140 

1,840 
1,900 
2.040 

160  2,200 


Soil,  gravel,  conglomerate,  and  sandstone 

Shales,  dark,  Logan y  Cuyahoga,  Sunbury 

Sandstone,  Berea,  with  gas  at  520 

Shales,  Bedford  and  Ohio,  with  oil  at  1,200 

Limestones,   Devonian  and  Silurian,  with   gas 

at  1,500  feet 

Shales,  soft,  white 

Shales,  soft,  blue 

Limestone  at  2,040 

Red  rock  at  2,050,  "Clinton"  sand 

Shale  at  2, 100 

Limestone  and  sandstones  at  2, 120 

Limestone  at  2, 140 

Shale  at  2,160 

Limestone  and  shale, /?ic/?morj(i 117  2,317 

BEREA  SAND  ^ 

In  the  (astern  part  of  Scioto  County  the  Berea  sand  has  been 
exploited  in  a  few  places  for  oil  or  gas,  but  so  far  it  has  yielded  little  re- 
turn for  the  n^oney  and  labor  invested.  The  early  drilling  began  about 
1860,  when  the  spring  pole  was  the  tool  employed.  The  sand  has 
excellent  continuity,  for  it  appears  in  all  the  well  kept  records  that 
have  been  extended  to  or  below  this  horizon.  The  Berea  sand  lies 
from  600  to  800  feet  above  the  upper  surface  of  the  thick  beds  of  De- 
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vonian  limestones,  and  from  500  to  600  feet  below  the  base  of  the  Potts- 
ville  rocks.  However,  on  the  whole,  the  tests  of  this  sand  are  dis- 
i^oUraging.     A  list  of  the  wells  drilled  to  the  Berea  sand  follows: 

In  the  city  of  Portsmouth,  on  Jackson  street,  near  Campbell 
avenue,  a  test  well  was  drilled  by  Grove  Brothers  of  Tionesta,  Penn- 
sylvania. Herman  Spitzer  reports  that  the  drill  reached  a  depth 
of  about  800  feet,  which  is  much  below  the  horizon  of  the  Berea  for- 
mation. Neither  oil  nor  gas  was  secured  in  paying  quantities.  North 
of  Portsmouth,  in  an  attempt  to  develop  a  small  oil  pool  in  the  Berea 
sand,  a  number  of  shallow  wells  have  been  drilled,  but  the  results  are 
not  especially  successful.  The  work  in  most  part  has  been  done  by 
Grove  Brothers.  Aaron  Bobst  reports  that  the  oil  sand  is  found  at 
a  depth  varying  from  380  to  390  feet,  while  a  salt  sand,  lying  above, 
occurs  from  350  to  360  feet  below  the  surface.  The  wells  mapped  are 
given  below: 

One  in  Rosemary  addition,  Portsmouth. 

Three  on  the  W.  R.  Micklethwait  property  in  Section  9,  Clay  Township. 

One  on  the  Samuel  Timmonds  property  in  Section  9,  Clay  Township. 

One  on  the  Havecotte  Brothers  property  in  Section  9,  Clay  Township. 

One  on  the  Martin  Suter  property  in  Section  9,  Clay  Township. 

Four  on  the  William  Darmon  property  in  Section  9,  Clay  Township. 

One  on  the  Isaac  Noel  property  in  Section  8,  Clay  Township. 

One  in  the  Kinney  Lane  addition  in  Section  8,  Clay  Township. 

One  on  the  T.  Crick  property,  Brewery  Hollow,  Section  10,  Clay  Township. 

One  of  the  wells  on  the  William  Darmon  farm  was  pumped  for 
a  short  time,  while  several  others  gave  a  showing  of  oil. 

In  1890,  Overturf  and  McCall  put  down  a  well  to  the  Berea  sand, 
on  the  land  of  Martin  Scherer,  in  Pleasant  Valley,  Section  3,  Clay 
Towrship.  Mr.  Scherer  states  that  this  well  was  about  300  feet  in 
derpth  and  that  it  gave  a  showing  of  oil.  Another  well  was  drilled 
north  of  this,  on  the  farm  of  R.  P.  Siler,  in  the  northwest  comer  of 
the  same  section.  In  this  test  also  a  showing  of  oil  was  obtained. 
Along  in  the  "sixties,"  a  shallow  test,  which  evidently  reached  the  Berea 
sand,  at  least,  was  drilled  with  a  spring  pole  on  Munn  Run,  just  north 
of  the  Portsmouth-Ironton  pike.  No  oil  was  obtained,  but  small 
quantities  of  gas  are  yet  emitted. 

In  1875,  on  the  site  of  the  Lower  Yard  of  the  Scioto  Fire  Brick 
Company,  at  Sciotoville,  W.  Q.  Adams  made  a  test  which  went  below 
the  horizon  of  the  Berea  sand.  Charles  Turner  states  that  the  well 
was  first  drilled  to  a  depth  of  1,000  feet,  but  later  extended  to  1,500 
feet.  About  500  feet  down,  a  small  flow  of  gas  was  struck  in  the  Berea 
sand  and  was  used  under  the  boilers  for  a  time,  but,  owing  to  imper- 
fect casing,  the  water  was  not  excluded,  and  the  well  was  finally  aban- 
doned. Near  the  old  stack  of  Bloom  Furnace,  in  Section  30,  Bloom 
Township,  a  shallow  well  was  drilled  many  years  ago.  It  produced 
a  small  flow  of  gas  which  was  used  for  a  time  in  lighting  the  east  house 
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of  the  furnace.     Fred  Worthington  reports  it  to  be  683  feet  in  depth, 
which  interval  is  probably  sufficient  to  reach  the  Berea  sand. 

LAWRENCE  COUNTY 

The  high  market  price  of  crude  oil  during  the  "sixties*'  started 
drilling  in  Lawrence  County,  but  the  rewards,  so  far,  have  not  been 
equal  to  the  expenditures.  Although  the  tests  are  widely  scattered, 
there  yet  exist  large  areas  in  which  there  Ls  some  hope  of  securing  these 
valuable  natural  hydrocarbons.  Moreover,  there  are  several  w^ell 
defined  sands  in  this  area,  which  have  ample  covering  and  the  necessary 
physical  structure  to  act  as  storage  reservoirs  for  oil  or  gas.  The 
Iroiiton  Portland  Cement  Company,  near  its  plant  at  Ironton,  devel- 
oped a  small  gas  field  which  is  an  asset  of  considerable  value.  A  show- 
ing of  oil  was  obtained  near  Willowwood,  while  small  quantities  of  gas 
have  been  struck  by  the  drill  at  a  number  of  places.  The  general 
dip  of  the  surface  rocks  is  25  feet  to  the  mile  east,  and  9.5  feet  to  the 
mile  south,  while  the  strike  is  20°  48'  east  of  north.  Abnormalities 
in  the  dip  of  the  surface  strata  are  found,  for  in  some  localities  for 
a  short  distance  the  rocks  dip  at  a  rate  as  high  as  45  feet  or  even  more 
to  the  mile,  while  at  other  places  for  a  few  miles  they  dip  not  more  than 
15  feet.  The  general  trend  of  these  structural  features  is  nearly 
parallel  with  the  strike  of  the  rocks.  As  yet  no  detailed  work  has  been 
done  to  determine  with  accuracy  the  configuration  of  either  the  surface 
or  the  deep-seated  rocks.     Map  XI,  Part  2. 

TRENTON  LIMESTONE 

The  Trenton  limestone,  which  is  one  of  the  most  importart  oil 
rocks  in  Ohio,  was  reached  by  the  drill  at  one  place  in  La^\Tence  County. 
This  was  in  the  Belfont  well  at  Ironton.  The  history  and  description 
of  this  well  as  given  by  Dr.  Edward  Orton  follows:^ 

The  record  of  the  Ironton  well  (in  the  Ohio  Valley,  in  Lawrence  County),  upon 
which  a  large  expenditure  has  been  made,  is  of  considerable  interest  as  marking  the 
deepest  point  at  which  the  Trenton  limestone  has  been  reached  in  the  State  (1887). 
It  se  ms  probaljle  that  this  great  stratum  was  struck  at  a  depth  of  3,440  feet.  The 
upper  portion  of  this  record  is  very  clear  and  intelligible,  but  the  record  of  the  lower 
half  is  less  satisfactory.  The  latter  condition  results  from  lack  of  material  and  not 
from  any  anomalous  or  unexpected  facts.  The  section  appears  to  be  normal  throughout. 

The  well  was  begun  in  the  Conglomerate  Coal  Measures  near  the  upper  Mercer 
coal  level  and  145  feet  below  the  level  of  the  Ferriferous  limestone.  It  is  a  little  less 
than  550  feet  above  tide 

It  was  not  originally  directed  to  the  Findlay  gas-rock,  but  it  was  simply  drilled 
to  test  the  ordinary  range  of  rocks  of  this  region.  After  the  Berea  grit,  which  was 
struck  at  1,028  feet,  had  proven  unproductive,  the  bold  plan  was  formed  of  drilling 
the  well  to  the  Trenton  limestone,  this  last  horizon  having  become  prominent  at  this 
time.     The  record  is  as  follows:  _.. 

1.  Surface  and  shale 65 

2.  Sandstone 14 
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3.  Coal,  thin,  at  79  feet. .  _  1  3 

4.  Fire  clay _ j ~ 

5.  Blue  shale ._ 112 

6.  Conglomerate  stratum _ 8 

7.  Blue  shale _ 30 

8.  Hard  white  sandstone 10 

9.  Dark  blue  shale 40 

10.  Sandstone  and  conglomerate,  with  many  alternations 300 

11.  Blue  shale _ 30 

12.  Dark  sandstone,  fine-grained 30 

13.  Blue  shale,  with  occasionally  thin  courses  of  sandstone 348 

14.  Black  shale 20 

15.  White  sandstone,  fine-grained _ ->  47 

16.  Shale 60 

17.  Sandstone _ _ 15 

18.  Red  shale 1 _ 15 

19.  Dark  shale,  mainly  black.. 570 

20.  Light  blue  shale,  alternating  with  black 110 

21.  Limestone  of  various  shades  and  grades 584 

22.  Green  shale,  interbedded  with  red  rock 336 

23.  Shale,  with  limestone  bands. 696 


24.  Trenton  limestone  counted  as  beginning  here 3,440 

25.  Drilling  suspended  at 3,600 

The  interpretation  of  this  long  record  is  for  the  most  part  obvious  and  unmis- 
takable.   The  record  can  be  condensed  as  follows: 

Pt 

Coal  measures _ 282 

Logan  group  and  Cuyahoga  shales 728 

Berea  grit 47 

Bedford  and  Ohio  shales. ._ _ 770 

Upper  Silurian  limestone _      584 

Medina,  Hudson  River,  and  Utica  shales 1,000  to  1,100 

"CLINTON ''  SAND 

The  rocks  of  the  "Cv  lint  on''  formation  have  been  reached  by  the 
drill  in  Lawrence  County,  but,  where  penetrated,  have  been  wholly 
barren  of  either  oil  or  gas.  The  sand  of  this  formation  is  not  sharply 
defined  but  its  horizon  appears  to  lie  on  the  average  about  200  feet 
below  the  base  of  the  massive  body  of  Silurian  limestones.  Besides 
the  Belfont  well,  where  the  drill  reached  the  Trenton  limestone,  only 
two  tests  have  been  made  in  Lawrence  County  to  or  beyond  the  horizon 
of  the  ^'Clinton"  sand.  One  of  these  is  at  the  plant  of  the  Ironton 
Portland  Cement  Company  southeast  of  Ironton,  and  the  other  is  at 
Mount  Vernon  Furnace  in  Decatur  Township. 

In  1906,  the  Freehold  Oil  &  Gas  Company,  of  Campbell,  Ohio, 
drilled  a  deep  well  on  the  land  of  Harry  Moulton.  The  well  is  located 
near  the  pike,  about  1  mile  south  of  Campbell  Post  Office,  Decatur 
Township.     The  interval  from  the  top  of  the  well  to  the  Ferrif-erous 
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limestone  is  38  feet.     The  record  furnished  the  Survey  by  Mr.  Moulton 
is  as  follows: 


Surface 

Quicksand. 
Sandstone. 
Coal 


Shale,  black 

Shale,  white 

Limestone,  (MaxviUe) 

Sandstone,  pink 

Sandstone. 

Shale,  black 

Shale 


Shale,  black 

Sandstone,  (Berea). 

Shale,  black.  _ 

Shale 


>    (Devonian  and  Silurian) 


Limestone,  soft 

Limestone,  hard 

Shale,  black 

Limestone,  shaly 

Shale,  chocolate -. 

Shale,  white 

Rock,  pink,  (horizon  of  ^'Clinton'*  sand). 

Shale,  white.. _ _ 

Shale 


Limestone. 
Rock,  red. 


Thickness 

To  bottom  of 

in  feet. 

formation. 

17 

17 

3 

20 

110 

130 

4 

134 

205 

339 

14 

353 

96 

449 

15 

464 

436 

900 

64 

964 

36 

1,000 

95 

1,095 

25 

1,120 

430      ' 

1,550 

260 

1,810 

150 

1,960 

470 
19 

2,430  ^ 

2,449 

t    29 

2,478 

117 

2,595 

60 

2,655 

15 

2,670 

20 

2,690 

20 

2,710 

9 

2,719 

11 

2,730 

A  small  flow  of  water  was  found  at  a  depth  of  130  feet,  and  a  strong 
flow  was  encountered  at  a  depth  of  2,240  feet.  The  casing  used  in 
the  work  follows: 

Conductor. 20  feet. 

10  inch  casing 353  feet. 

8  inch  casing 961  feet. 

5  3-16  inch  casing 2,245  feet. 

So  far  the  three  tests  in  Lawrence  County  which  have  with  cer- 
tainty passed  below  the  horizon  of  the  Clinton  sand,  have  failed  to 
show  a  well  defined  stratum  of  oil  or  gas  bearing  rock.  The  interval 
appears  to  be  made  up  of  shales  in  which  little  or  no  porous  sandstone 
is  present.  From  the  data  at  hand,  which  is  rather  meager,  but  is 
strengthened  by  the  work  in  eastern  Scioto,  southern  Jackson,  and 
northern  Gallia  counties,  it  appears  that  if  production  is  found,  the 
pools  will  be  confined  to  rather  small  and  somewhat  isolated  lenses 
of^sand  enclosed  in  the  shales. 

IRONTON  GAS  SAND 

In  ascending  order,  the  next  rock  above  the  "Clinton*'  in  which 
nroduction  has  been  obtained  is  a  gas  bearing  stratum  lying  in  the 
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body  of  the  Ohio  shales.  In  this  report  it  is  called  Ironton  gas  sand, 
simply  to  distinguish  it  from  other  beds,  and  not  to  define  any  new 
stratigraphic  imit.  The  position  of  the  Ironton  gas  sand  is  about  570  feet 
below  the  top  of  the  Berea  formation  and  about  280  feet  above  the  top 
of  the  Devonian  limestones.  Albert  Steece,  general  manager  of 
the  Ironton  Portland  Cement  Compan)^;  states  that  the  gas  producing 
bed  is  thin,  not  to  exceed  a  few  feet  in  thickness,  but  is  well  defined 
over  the  small  area  tested.  The  wells  with  a  rock  pressure  of  ap- 
proximately 600  pounds  produce  on  the  average  about  150,000  cubic 
feet  of  gas  each  per  day.  The  log  of  the  Ironton  Portland  Cement 
Company's  well,  No.  1,  which  was  drilled  at  the  works  in  the  year  1912, 
is  as  follows: 

Not  recorded _ 

Sandstone.- 

Limestone 

Shale,  black 

Sandstone _ _ 

Sandstone 

Rock,  red,  (SciotoviUe  clay  horizon) 

Not  recorded ._ 

Sandstone,  Maxton 

Not  recorded _ 

Limestone,  Mazville 

Shale,  white  and  black 

Sandstone 

Shale 

Shale ,  coffee  colored ,  (Sunbury) ._ 

Sandstone,  hard  and  broken ,  Berea 

Not  recorded 

Shale,  gray  and  black _ , — 

First  gas  _ | 

Sandstone >   (/ran/on  gas  sand) 1,744 

Main  flow  of  gas J 

Bottom  of  well .  1,746 

As  the  Ironton  gas  sand  produced  gas  in  commercial  quantities, 
the  well  was  tubed  with  3-inch  piping  to  a  depth  of  1,746  feet,  with  the 
packer  set  at  1,740.  In  the  above  log,  the  terms  in  parentheses  were 
supplied  by  the  writer. 

A  producing  well  was  drilled  south  of  the  road  at  the  works,  and 
a  dry  bole  near  the  mouth  of  the  hollow  one-half  mile  northeast  of 
the  plant.  Production  was  obtained  in  the  test  located  at  the  forks 
of  the  road  one-fourth  mile  west  of  the  plant,  and  also  in  the  well  drilled 
on  the  west  bank  of  Ice  Creek,  only  a  short  distance  south  of  the  bridge 
that  crosses  this  stream.  Another  well  drilled  by  this  company,  north 
of  the  road,  near  the  northeastern  comer  of  Woodland  Cemetery, 
also  produces  a  good  flow  of  gas.  G.  H.  Welch  of  Ashland,  Kentucky, 
obtained  production  in  the  Ironton  gas  sand  just  south  of  the  bridge 
and  east  of  Ice  Creek.     At  the  mouth  of  Hog  Run,  a  northern  tributary 
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Thickness 

To  bottom  of 

in  feet. 

formation. 

179 

179 

15 

194 

1 

195 

122 

317 

54 

371 

6 

377 

7 

*    384 

24 

408 

25 

433 

1 

434 

97 

531 

72 

603 

57 

660 

486 

1,146 

20 

1,166 

75 

1,241 

6 

1,247 

489 

1,736 
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of  Ice  Creek,  and  about  one  mile  east  of  the  producing  territorj"  near 
the  plant  of  the  Ironton  Portland  Cement  Company,  a  dry  hole  was 
drilled  to  the  sand  on  the  land  of  the  Hecla  Iron  Company.  The 
well  head  here  is  about  70  feet  below  the  Ferriferous  limestone.  The 
areal  extent  of  the  Ironton  gas  sand  is  not  defined  by  the  few  tests  made 
in  Lawrence  county,  for  production  is  obtained  near  Ashland,  Ken- 
tucky, on  this  horizon.  It  may  correlate,  also,  with  the  gas  bearing 
beds  found  farther  south  in  Greenup  and  Boyd  counties. 

BEREA  SAND 

The  next  oil  or  gas  bearing  bed  in  the  ascending  scale  is  the  well- 
known  Berea  sand,  which  is  found  by  the  drill  everywhere  in  the  area 
treated  in  this  report.  Although  penetrated  by  the  drill  at  widely 
separated  places  in  Lawrence  County,  this  sand  has  failed  to  produce 
more  than  a  showing  of  either  oil  or  gas. 

In  Pttcrs  Cave  Hollow^  near  Bartks,  in  Elizabeth  Township, 
E.  B.  Willard  drilled  three  tests  to  the  Berea  formation,  which  were 
barren  of  jcither  oil  or  gas  in  paying  quantities.  The  sand  was  present 
in  each  of  the  wells,  but  it  seemed  to  be  hard  and  broken.  The  overlying 
Sunbury  shale  is  well  defined,  and  the  Hamden  sand  is  also  present  and 
is  productive  of  small  flows  of  gas. 

The  Willard  well,  No.  1,  which  was  drilled  in  1889,  is  located  near 
the  village  of  Bartks  at  the  mouth  of  a  branch  of  Little  Pine  Creek. 
The  well  was  started  about  5  feet  above  the  Upper  Mercer  ore,  or  about 
95  feet  below  the  base  of  the  Ferriferous  limestone.  The  core  drill 
was  used  to  a  depth  of  263  feet  which  interval  is,  therefore,  recorded 
with  accuracy.  The  log  of  the  well  taken  by  Mr.  Willard,  who  kindly 
furnished  the  Survey  a* copy,  follows: 

Thickness  in 
feet  and  inches. 

Drift 5  -. 

Shale,  blue.. 19  .- 

Shale,  black-- _._ SO 

Coal 1  ._ 

Clay 1  .- 

Shale,  siliceous _ 12  __ 

Coal 3 

Clay 1  ._ 

Sandstone,  shaly 12  _. 

Sandstone,  dark,  shaly 28  6 

Coal .__  6 

Shale,  dark • 8  4 

Coal ---- 1  -- 

Shale,  dark 12  8 

Coal "  ,1 

Sandstone,  fine-grained 4  .- 

Shale _- - 1  -- 

Coal _-  3 

Shale,  dark 16  ._ 


To  bottom  of 

formation. 

5 

^  ^ 

24 

^  ^ 

27 

6 

28 

6 

29 

6 

41 

6 

41 

9 

42 

9 

.54 

9 

83 

3 

83 

9 

92 

1 

93 

1 

105 

9 

105 

10 

109 

10 

110 

10 

111 

1 

127 

1 

SEABCH  FOB  OIL  AND  GAS 


695 


Thickness  in  To  bottom  of 

feet  and  inches.  fonnation. 

Sandstone 37  -.  164  1    '    , 

Shale,  dark : 3  ..  167  1 

Sandstone,  shaly,  white. 18  -.  185  1 

Shale,  dark _ ..,  7  ..  192  1 

Coal ...  5  192  6 

Shale. '. _  5  ..  197  6 

Sandstone,  shaly. 11  -  208  6 

Shale - 1  6  210  .. 

Coal - _ -..  1  ..  211  .. 

Shale,  dark 18  ..  229  - 

Shale,  dark,  with  sulphur  balls 25  --  254  .. 

Clay,  siliceous 2  6  256  6 

Fireclay,  No.  1...: 6  6  263  ., 

Sandstone,  hard,  white 20  —  283  .. 

Sandstone,  soft,  white,  with  salt  water 127  .-  410  -- 

Shale,  white __. _ 15  ..  425  .. 

Cl&y,  red  (SciotoviUe) 7  ..  432  .. 

Sandstone  (Afojrfon) 38  ._  470  .- 

himestone  (Mctxville) ^ 15  -.  485  -. 

Sandstone _ 20  ..  505  .. 

Sandstone,  slialy,  with  limestone  mixture 80  .-  585  _ . 

Shale,  gray 40  ..  625  _. 

Sandstone,  gray,  hard 15  .-  640  .. 

Shale,  gray _ 260  -.  900  -. 

Shale,  hard,  with  gas  (/fam<f en) 5  _.  905  .- 

Shale,  gray -  115  -.  1,020  - 

Shale,  black 30  -  1,050  -. 

Sandstone,  Berea 53  ..  1,103  _. 

Sandstone,  white 92  _.  1,195  .. 

Shale,  black _..  49  ._  1,244  .. 

The  t(  rms  in  parentheses  were  supplied  by  the  writer. 

In  this  test  the  Berea  sand  was  wholly  barren,  but  an  overlying 
sand  which  appears  to  be  correlative  with  the  Hamden  bed  gave  a  small 
flow  of  gas.  In  1902  the  Willard  well,  No.  2,  was  drilled  near  the  head 
of  Peters  Cave  Hollow,  or  about  one  and  one-half  miles  east  of  the 
villasje  of  Bartks.  This  test  was  started  about  10  feet  above  the  top 
of  the  Lower  Kittanning  coal  and  reached  the  Berea  sand  at  a  depth  of 
1,220  feet.  The  sand  was  37  feet  in  thickness  and  unproductive. 
However,  the  Hamden  sand,  which  was  about  200  feet  above  the  Berea, 
gave  a  showing  of  gas.  In  the  third  well  drilled  in  1913,  and  located 
near  the  lime  crusher  in  Peters  Cave  Hollow,  the  Berea  formation, 
31  feet  6  inches  in  thickness,  was  struck  at  a  depth  of  1,106  feet,  but 
it  contained  neither  oil  nor  gas  in  paying  quantities. 

Near  -the  headwaters  of  Little  Ice  Creek,  in  the  central  part  of 
Perry  Township,  and  about  one  mile  south  of  the  village  of  Bearing, 
two  wells  have  been  sunk  to  the  Berea  sand.  The  first  well  was  drilled 
by  the  Clover  Leaf  Oil  &  Gas  Company,  the  main  stockholders  of 
which  were  J.   A.  Salmon.  M.  R.  Haymaker,  and  H.  Packer.     Con- 
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cerning  this  test  Mr.  Salmon  states  that  in  the  well  which  was  drilled 
on  the  William  Baker  farm  the  Salt  (Maxton)  sand  was  reached  at  a 
depth  of  662  feet  and  gave  a  nice  showing  of  gas.  The  drill  struck 
the  Berea  formation  at  a  depth  of  1,245  feet,  but  released  only  a  showing 
of  oil.  The  sand  was  very  hard.  The  Sunbury  or  coffee-colored 
shales  overlying  the  Berea  sandstones  were  between  20  and  30  feet  in 
thickness.  A  second  test  of  the  Berea  sand  was  made  on  the  Baker 
farm  by  G.  L.  Titus  and  J.  W.  Ramsey,  of  Huntington,  West  Virginia, 
in  the  year  1915,  but  neither  oil  nor  gas  was  found.  The  operators 
report  that  there  was  no  showing  of  oil  in  any  sand. 

Several  Berea  wells  have  been  drilled  in  the  vicinity  of  Willow- 
wood,  in  Lawrence  County.  For  much  of  the  information  in  regard 
to  these  the  Survey  is  indebted  to  William  Holschuh.  In  the  north- 
ern part  of  Section  18,  a  test  to  the  Berea  sand  was  drilled  near  the 
residence  of  Mr.  Holschuh.  The  contractor,  B.  F.  Cayton,  of  Weston, 
West  Virginia,  is  authority  for  the  following  log: 

Thickness  To  bottom  of 

in  fett.  formation. 

Quicksand. _ 60  60 

Shale,  blue 65  125 

Sandstone,  showing  of  oil _ _  85  210 

Shale,  black 190  400 

Sandstone,  showing  of  gas  - _ 10  410 

Sandstone 1 50  460 

Shale,  black 210  670 

Sandstone,  oil  bearing,  (Maxton) 40  710- 

Shale,  black 10  720 

Sandstone  with  water  at  760 320  1,040 

Limestone,  broken,  (evidently  sandstone) 60  1,100 

Sandstone 25  1,125 

Shale,  with  pencil  cave 10  1,135 

Limestone  shells,  (evidently  sandstone) 85  1,220 

Sandstone,  broken 85  1,305 

Shale,  light 225  1,530 

Limestone  shells,  (Cu^aAo^a  sandstones) 20  1,550 

Sh&\e,  brown,  (Sunbury) 17  1,567 

Sandstone,  Berea,  showing  of  oil 18  1,685 

Total  depth 1,615 

The  terms  in  parentheses  were  supplied  by  the  writer. 

Just  north  of  the  mouth  of  Venisonham  Creek,  on  the  Tom  O'Neil 
property,  a  Berea  well  was  drilled  by  M.  Haymaker.  It  produced  a 
strong  initial  flow  of  gas  in  one  of  the  Pottsville  sands,  which,  however, 
soon  flooded  with  water,  thus  eliminating  the  flow  of  gas.  From  in- 
formation furnished  by  A.  B.  Brode,  of  Huntington,  West  Virginia, 
the  Berea  sand,  30  feet  in  thickness,  was  struck  at  a  depth  of  1,535 
fe(t  and  gave  a  showing  of  oil.  A  Berea  test  was  bored  by  M.  Hay- 
maker at  the  forks  of  the  road,  on  Venisonham  Creek,  and  its  eastern 
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tributary  in  the  western  part  of  Section  17,  Windsor  Township  The 
well  is  located  on  the  land  of  William  Holschuh,  who  reports  that  a 
showing  of  oil  was  found  in  the  Berea  sand,  and  also  shows  of  both 
oil  and  gas  in  more  shallow  sands,  probably  Pottsville.  Just  east  of 
this  test  and  also  on  the  same  property,  another  well  was  drilled  to  the 
Berea  sand,  but  no  production  was  obtained.  However,  one  of  the 
shallow  sands  gave  a  showing  of  oil.  On  the  property  of  Asa  McCoy 
in  the  northwestern  part  of  Section  8,  Windsor  Township,  a  well  re- 
ported 1,800  feet  in  depth  was  drilled  on  Venisonham  Creek.  The 
drill  in  this  test  evidently  passed  below  the  horizon  of  the  Berea  forma- 
tion. The  rocks  are  reported  to  be  wholly  barren  of  either  oil  or  gas. 
On  the  farm  of  J.  W.  Payne,  east  of  Symme s  Creek,  and  in  the  northern 
part  of  Section  19,  Windsor  Township,  the  drill  is  reported  to  have 
penetrated  the  Berea  sand  which  was  dry.  This  test  is  located  on  the 
small  terrace  only  a  short  distance  cast  of  Symme s  Creek.  Near  the 
village  of  Scottown,  in  the  eastern  part  of  Windsor  Township,  the 
search  for  oil  and  gas  also  led  to  the  drilling  of  a  well  that  reached  the 
Berea  formation.  The  Scottown  well  is  located  near  the  bank  of 
Little  Indian  Guyan  Creek,  on  the  property  of  John  Burcham,  and 
was  drilled  in  1903,  by  Charles  H.  Hall,  of  Huntington,  West  Virginia. 
The  test  was  unproductive,  although  the  Berea  sand  was  found  in 
good  volume.  Near  the  village  of  Getaway,  a  test  of  the  Berea  sand 
was  made  on  the  land  of  J.  W.  Gerlach,  in  the  northwestern  part  of 
Section  8,  Urion  Township.  The  well  is  located  on  the  north  bank  of 
Symmes  Creek  and  was  drilled  by  Cole,  Enslow,  Waltor,  and  Hall  of 
Huntington,  West  Virginia.  The  drill  started  15  leet  below  t\e  Cam- 
bridge limestone  and  at  an  elevation  of  555  feet  above  tide.  From  a 
partial  record  furnished  by  A.  B.  Brode  of  Huntingtofi,  the  following 
information  was  obtained:  The  Salt  sand  was  reached  at  a  depth  of 
740  feet,  and  a  limestone,  evidently  Maxville,  at  a  depth  of  830  feet. 
The  top  of  the  Berea  sand,  which  was  20  feet  in  thickness,  was  struck  at 
a  depth  of  1,615  feet.  Further,  the  total  depth  of  the  well  is  stated  to 
be  1,675  feet  and  the  test  unproductive.  At  present  there  are  small 
flows  of  gas  and  salt  water  to  mark  the  location. 

In  1915,  A.  B.  Brode,  of  Huntington,  drilled  an  unproductive  Berea 
well  in  the  eastern  part  of  Section  23,  Union  Township.  No  informa- 
tion in  regarei  to  the  rocks  penetrated  by  the  elrill  was  obtained.  Near 
the  Fin  ley  Church,  on  Paddy  Creek  in  Rome  To  wr  ship,  a  test  for  oil 
or  gas  was  made  on  thef  property  of  Charles  Farley,  who  reports  that 
the  well  was  drilleel  to  the  Berea  sand,  which  was  reached  at  a  depth 
of  1,985  feet.  A  showirg  of  oil  was  found  in  the  Berea,  and  a  small 
flow  of  gas  was  released  in  a  bed  above  this  horizon. 

In  order  to  extend  the  Berea  sane!  to  the  Ohio  River,  anei  to  follow 
some  of  the  higher  sanels  anel  other  well-defineel  members  to  deeper 
cover,  a  recorel  of  a  well  drilled  on  the  C.  S.  Winters  farm  on  Seven- 
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mile  Creek,  in  Caball  County,  West  Virginia,  is  given  below.     A.  B. 
Brode  of  Huntington  is  authority  for  the  log: 


Soil 

Gravel 

Not  recorded. 


Sand 

Not  recorded. 
Sand- 


Coal 

Not  recorded. 

Sand 

Not  recorded. 

Sand--_ 

Not  recorded. 

Sand 

Not  recorded. 


CoaL._ -.- 

Not  recorded- ._ 

Sand - 

Not  recorded. _ 

Sand 

Not  recorded. - . 

Sand,  iSfo/^, 

Red  rock 

Not  recorded. _. 

Sand,  MaxUm ._ 

Not  recorded. ..- 

Limestone,  LiUle  Lime 

Not  recorded,  pencil  cave )    {Maxville) 

Limestone,  Big  Lime 

Sand,  Keener 

Not  recorded 

Sand,  Big  Injuiiy  with  water  at  1,462  feet. 

Not  recorded 

Sand,  Berea 

Total  depth 


ThickneM 

To  bottom  of 

in  feet. 

formation. 

30 

30 

4 

34 

160 

203 

21 

224 

291 

515 

133 

648 

4 

652 

51 

703 

47 

760 

35 

786 

21 

806 

14 

820 

10 

830 

72 

902 

4 

906 

11 

917 

15 

932 

42 

974 

12 

986 

85 

1,071 

129 

1,200 

13 

1,213 

10 

1,223 

8 

1,231 

15 

1,246 

f    ^^ 

1,257 

^ 

1,262 

[  153 

1,415 

33 

1,448 

11 

1,459 

121 

1,580 

440 

2,020 

12 

2,032 

2,080 


The  term  in  parenthesis  was  supplied  by  the  writer. 

In  Lawrence  County,  the  drill  has  reached  or  passed  the  Berea 
rocks  26  times,  but,  so  far,  has  failed  to  reveal  either  oil  or  gas  in  pay- 
ing quantities.  Small  flows  of  gas  and  showings  of  oil  are  often  re- 
corded by  the  driller,  but  in  many  cases  streams  of  salt  brines  were 
the  only  reward  for  the  money  and  labor  invested.  The  sand,  however, 
was  present  in  every  test,  and  with  few  exceptions  has  excellent  volume. 

MAXTON  SAND 

The  Maxton  sand  lies  either  directly  or  only  a  short  interval  above 
the  Maxville  limestone,  and  is  in  the  lower  part  of  the  Pottsville  forma- 
tion. It  is  correlated  with  the  Sharon  or  Olean  conglomerate,  which  is 
well  exposed  in  southern  Ohio,  especially  in  northern  Scioto,  in  western 
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Jackson,  and  in  eastern  Pike  counties.  In  these  localities  the  member 
is  composed  of  massive  beds  of  quartz  conglomerate,  often  more  than 
100  feet  in  thickness,  with  more  or  less  interstratified  coarse-grained 
sandstones.  However,  in  local  areas,  it  may  appear  as  a  sandstone 
with  but  few  if  any  pebbles.  In  the  Willowwood  field,  the  sand  in 
which  the  main  showing  of  oil  was  obtained  is  correlated  with  some 
confidence  as  the  Maxton  sand  or  the  Sharon  conglomerate.  Although 
the  Maxville  limestone  is  doubtfully  present  in  the  recorded  measure- 
ments of  the  rocks  in  this  field,  it  is  massively  developed  in  the  Baker 
farm  well,  which  is  located  south  of  Bearing,  and  which,  on  a  direct 
line,  is  less  than  five  miles  distant. 

The  record  of  the  Mootz  well  No.  6,  drilled  by  J.  F.  McElroy  on 
the  hillside  about  150  feet  west  of  Symmes  Creek,  was  kindly  furnished 
by  Mr.  McElroy,  and  is  given  below: 

Thickness  To  bottom  of 

in"  feet.  forraation. 

Soil 27  27 

Shale _ 58  85 

Sandstone __ 20  105 

Shale _ .._ 65  170 

Sandstone _.. 170  340 

Shale 35  375 

Sandstone __. 40  415 

Shale... 10  425 

Coal 2  427 

Shale 75  502 

Sandstone 42  544 

Shale 91  636 

Sandstone,  Nagel  sand,  {MiddU  Sail) 20  655 

Shale 43  698 

Sandstone,  oil  sand,  {Maxton) 2  700 

Shale-. 5  705 

Sandstone 7  712 

Bottom  of  well .._  ..  712 

A  showing  of  oil  was  found  in  the  Nagel  sand  at  a  depth  of  640  feet, 
and  a  small  flow  of  oil  was  obtained  in  the  sand  at  700  feet.  Water 
was  struck  at  a  depth  of  522  feet,  at  which  position  the  casing  was  set. 

On  the  same  property  and  close  to  Symmes  Creek,  A.  P.  Meek, 
of  Parkersburg,  West  Virginia,  drilled  a  test  to  the  Maxton  sand.  The 
well  was  pumped  for  a  short  time  and  is  reported  to  have  had  an  in  itial 
production  of  6  barrels  of  oil  per  day.  The  flow  rapidly  decreased 
and  the  well  was  soon  abandoned.  On  the  flood  plaih  of  Symmes  ("reek 
two  other  Maxton  sand  wells  were  drilled  on  the  same  property.  Both 
gave  a  showing  of  oil  but  were  never  pumped.  Two  tests,  also  located 
close  to  Symmes  Creek,  and  near  the  southern  boundary  of  the  Dan 
Mootz  farm,  produced  a  small  quantity  of  oil,  but  were  soon  abandoned. 
The  seventh  well  drilled  on  this  land  is  located  on  the  side  of  the  hill 
about  300  feet  west  of  Symmes  Creek,  and  was  drilled  in  the  year  1914 
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by  J.  F.  McElroy.  The  Nagel  or  Middle  Salt  sand,  28  feet  in  thicknesa, 
was  found  at  a  depth  of  619  feet,  and  the  Maxton  sand,  penetrated 
only  4  feet  6  inches,  was  struck  at  689  feet.  In  this  test  water  was 
found  at  165,  at  245,  and  in  a  coal  bed  at  595  feet,  respectively.  The 
casing  was  set  at  602  feet.  Mr.  McElroy  states  that  the  Nagel  sand 
made  about  one-half  barrel  of  oil  per  day  before  shooting,  and  about 
one  barrel  after  it  was  loosened  by  explosives.  The  oil  in  this  sand 
was  found  at  a  depth  of  630  feet.  The  lower  or  Maxton  sand  made 
about  one-half  barrel  of  oil  per  day. 

Three  Maxton  sand  wells  were  drilled  on  the  W.  H.  Bame  farm, 
located  just  south  of  the  Dan  Mootz  property  at  Willowwood,  or  just 
west  of  Symmcs  Creek,  in  the  northern  part  of  Section  19,  Windsor 
Township.  The  Bame  No.  2  well,  which  is  considered  the  most  pro- 
ductive test  in  this  area  was  drilled  in  the  year  1912,  and  B.  F.  Cayton 
states  it  had  an  initial  production  of  30  barrels  of  oil  per  day  without 
shooting.  The  well  was  pumped  only  a  short  time  as  the  flow  of  oil 
decreased  rapidly.  Another  test  on  this  property  was  made  in  a  small 
hollow  and  only  a  short  distance  west  of  the  well  which  was  put  down  by 
Mr.  Cayton.  Both  the  Maxton  and  the  Nagel  sands  were  dry.  The 
Bame  No.  3  well  was  drilled  by  J.  F.  McElroy  in  1914,  and  is  located 
just  north  of  Mr.  Bame's  residence.  A  showing  of  oil  was  secured 
in  the  Nagel  sand  at  a  depth  of  615  feet.  The  initial  production  of 
the  Maxton  sand  was  4  barrels  of  oil  per  day,  but  after  one  week  the 
flow  was  only  IJ  barrels. 

A  Maxton  sand  well  was  drilled  on  the  property  of  Sarah  Jane 
Hayes,  which  is  located  just  east  of  the  village  of  Willowwood.  The 
test  was  unproductive,  but  showings  of  oil  were  secured.  North  of  this 
village,  on  the  land  of  Sherman  Com,  a  test  was  made,  but  the  Maxton 
sand  was  not  found;  hence  no  results  were  obtained.  Just  north  of 
Millville,  in  the  southern  part  of  Section  7,  Windsor  Township,  an  unpro- 
ductive test  of  this  sand  was  made  on  the  property  of  John  Wilson. 
Up  a  small  hollow  east  of  Millville,  on  the  land  ot  Jacob  Holschuh, 
the  drill  penetrated  the  Maxton  sand,  which  is  reported  to  be  quite 
thick,  but  released  neither  oil  nor  gas  in  paying  quantities.  Due  east 
of  the  bridge  that  crosses  Symmes  Creek  at  Willowwood,  on  the  property 
of  William  Holschuh,  the  test  reached  the  Maxton  sand  at  about  650 
feet  but  was  unproductive.  Just  east  of  this  well,  at  the  base  of  the  hill, 
the  drill  again  penetrated  this  sand  and  released  a  strong  flow  of  gas. 
Drilling  was  continued  until  another  sand  producing  only  brines  was 
struck.  The  flow  of  water  eliminated  the  gas.  On  the  side  of  the  hill 
east  of  this  a  third  tist  was  made,  but  the  Maxton  sand  was  barren  of 
either  oil  or  gas  in  paying  quantities.  North  of  the  Venisonham  Creek 
road,  in  the  eastern  part  of  Section  18,  Windsor  Township,  on  the  farm 
of  Edward  (i ruber,  an  unproductive  test  of  this  sand  was  made. 

On  the  Tom  O'Neil  farm  near  the  mouth  of  Venisonham  Creek 
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two  tests  to  the  Maxton  sand  were  drilled.  Notes  on  the  test  made 
on  the  flood  plain  just  east  of  Symmes  Creek  were  furnished  by  Charles 
H.  Hall,  of  Huntington,  West  Virginia.  A  sand  with  salt  water,  and 
60  feet  in  thickness,  was  struck  by  the  drill  at  a  depth  of  315  feet.  Be- 
low this  came  285  feet  of  shale,  and  then  the  Maxton  sand  at  a  depth 
of  660  feet.  It  gave  no  showing  of  oil,  but  a  small  flow  of  gas.  A  second 
test  of  this  sand  gave  no  results  worthy  of  consideration. 

Five  Maxton  sand  wells  were  drilled  on  the  farm  of  J.  W.  Pajoie, 
which  is  located  east  of  Symmes  Creek  in  the  northern  part  of  Section 
19,  Windsor  Township.  On  the  flood  plain  of  Symmes  Creek,  near  the 
northern  boundary  of  the  property,  an  unproductive  well  was  drilled. 
South  of  this  only  a  short  distance,  another  test  from  which  a  small 
quantity  of  oil  was  pumped  was  drilled  to  the  Maxton  sand,  which, 
from  notes  furrished  by  A.  B.  Brode,  of  Huntington,  was  reached  at 
a  depth  of  676  feet.  The  bottom  of  the  pay  is  reported  at  682  feet. 
The  workmen  state  that  after  drilling  deeper  they  found  3  feet  of  white 
sand  and  7  feet  of  coarse  gray  sand,  in  which  there  appeared  to  be  some 
oil.  The  bottom  of  this  lower  sand  was  found  at  a  depth  of  703  feet, 
and  the  total  depth  of  the  well  was  713  feet.  The  well  was  cased  with 
6 J  inch  tubing  to  a  depth  of  540  feet.  Another  test  located  south  of 
the  above,  and  on  the  narrow  part  of  the  flood  plain  east  of  Symmes 
Creek,  also  went  to. the  Maxton  sand.  No  results  were  obtained. 
In  another  well  drilled  along  this  stream  near  the  southern  boundary 
of  the  property  the  drill  failed  to  release  either  oil  or  gas  in  this  rock. 
The  stratum  was  dry,  also,  where  penetrated  by  the  drill  just  west 
of  the  road  in  the  rortheastern  part  of  Section  19,  Windsor  Township. 

Two  wells  to  the  Maxton  sand  were  drilled  on  the  farm  of  Charles 
Dement,  which  is  located  in  the  western  part  of  Section  20.  The 
well  drilled  close  to  the  little  stream  near  his  residence  produced  a  small 
quantity  of  oil,  but  the  second  test,  drilled  just  south  of  the  first,  gave 
only  a  showing  of  this  much  sought  for  product.  Near  the  bend, 
in  Symmes  Creek,  in  the  northern  part  of  Section  30,  Windsor  Town- 
ship, and  on  the  farm  of  John  Russel,  an  unsuccessful  attempt  was 
made  to  find  oil  in  the  Maxton  sand.  This  is  the  most  southern  well 
drilled  in  the  Willowwood  field. 

On  the  Adkins  farm,  on  Little  Ice  Creek,  and  about  2  miles  south 
of  Bearing,  a  well  was  drilled  by  Hummel,  of  Smith's  Ferry,  through 
the  Maxton  sand,  but  not  to  the  Berea  formation.  J.  A.  Salmon, 
of  Portsmouth,  Ohio,  states  that  this  test  is  about  1,000  feet  in  depth, 
and  that  a  strong  flow  of  gas  was  found  in  the  Salt  or  Maxton  sand. 
The  gas  was  in  the  very  top  of  the  bed,  the  lower  part  of  which  was 
filled  wdth  brines.  The  productive  part  of  the  sand  soon  flooded  with 
brine,  thus  eliminating  the  flow  of  gas.  A  shallow  test  was  drilled 
over  30  years  ago  on  the  land  of  Charles  Hart,  which  is  located  about 
1  mile  northeast  of  the  village  of  Rock  Camp.     No  information  re- 
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garding  the  rocks  penetrated  in  this  test  was  obtained,  but  the  drill 
probably  reached  the  horizon  of  the  Maxton  sand;  hence,  it  is  listed 
as  a  Maxton  sand  well.  No  production  was  obtained.  Well  towards 
the  headwaters  of  Middle  Paddy  Creek,  in  Rome  Township,  a  well 
was  drilled  by  Charles  H.  Hall  and  others,  in  1902.  The  test  is  lo- 
cated on  the  property  of  Mrs.  C.  H.  Turley  and  daughters.  It  was 
the  intention  of  the  operators  to  drill  to  the  Berea  sand,  but  at  a  depth 
of  1,050  feet  the  tools  became  fastened  and  the  work  was  abandoned. 
The  drill  reached  the  horizon  of  the  Maxton  sand  but  released  neither 
oil  nor  gas. 

In  Lawrence  County,  57  tests  have  been  drilled  to  or  below  the 
horizon  of  the  Maxton  sand  which,  so  far,  has  produced  only  shows 
of  oil  and  gas. 

MIDDLE  SALT  OR  NAGEL  SAND 

The  next  sand  in  ascending  order  in  which  a  showing  of  oil  or 
gas  has  been  secured  in  Lawrence  County  lies  about  50  feet  above 
the  Maxton  sand,  and  is  on  the  average,  nearly  25  feet  in  thickness. 
The  interval  from  the  upper  surface  of  the  bed  to  the  Maxville  lime- 
stone, or  to  the  top  of  the  Logan  formation  when  the  limestone  is  ab- 
sent, is  about  105  feet.  Its  stratigraphic  position  is  between  the  Quaker- 
town  coal  and  the  Sciotoville  clay.  A  number  of  the  wells  drilled  to 
the  Maxton  sand  in  the  Willowwood  field  produced  a  showing  of  either 
oil  or  gas  at  the  Middle  Salt  sand  horizon,  but  as  these  have  been  con- 
sidered under  the  heading  Maxton  sand,  they  will  not  be  further  noticed 
here.  Only  one  test,  the  object  of  which  was  to  exploit  the  Middle 
Salt  or  Nagel  sand,  was  made  in  Lawrence  County,  and  this  was  on 
the  farm  of  Sarah  J.  Hayes  near  Willowwood. 

In  the  few  tests  made  in  eastern  Lawrence  County,  the  Middle 
Salt  or  Nagel  sand  is  not  defined,  but  it  appears  as  a  well  marked 
stratum  in  the  Gallipolis  well,  and  in  many  of  these  drilled  in  Caball 
and  Mason  counties,  West  Virginia.  As  the  name  implies,  it  is  often 
filled  with  salt  brines.  The  bed  has  sufficient  covering,  and  the  sand 
the  necessary  porosity  to  be  a  reservoir  for  oil  or  gas,  but  whether  this 
is,  or  is  not  the  case  in  Lawrence  County,  remains  to  be  determined 
by  future  work  with  the  elrill. 

UPPER  SALT  SAND 

The  stratigraphic  position  of  the  Upper  Salt  sand  is  between  the 
Quakertown  and  Lower  Mercer  coals.  However,  instead  of  being 
one  definite  bed  it  may  be  any  one  of  several  sandstone  strata  that 
may  occur  in  this  interval.  The  evidence  from  drill  records  shows 
that  the  member  is  rather  persistent  in  the  eastern  part  of  Lawrence 
County,  and  that  it  extends  into  Gallia  Coimty  and  into  Caball  and 
Mason  counties  in  West  Virginia.  The  bed  is  about  25  feet  in  thickness 
and  is  separated  from  the  Maxville  limestone  or  the  top  of  the  Logan 
formation,  where  the  limestone  is  absent,  by  an  interval  of  approximately 
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210  feet.  In  Lawrence  County  it  has  been  exploited  mainly  in  drilling 
for  the  deeper  seated  sands.  No  production  has  been  obtained  on  the 
horizon. 

GALLIA  COUNTY 

The  search  for  oil  and  gas  in  the  western  part  of  Gallia  County 
has  led  to  the  drilling  of  a  number  of  wells,  two  of  which  extend  to  the 
horizon  of  the  '^Clinton"  sand.  The  main  rock  exploited,  however,  is 
the  Berea,  which  is  reached  at  more  moderate  depths.  So  far,  neither 
oil  nor  gas  has  been  secured  in  commercial  quantities,  although  one  or 
both  in  trifling  amounts  are  often  recorded  by  the  driller.  In  the 
eastern  part  of  the  county,  the  search  began  in  1861,  but  the  first  pro- 
ductive well  was  completed  in  1865.  Since  then  a  small  field  has  been 
developed  in  Addison  and  Cheshire  townships.  In  this  report  only 
the  wells  drilled  in  that  part  of  Gallia  County  west  of  a  line  drawn  from 
north  to  south  through  Gallipolis  will  be  considered. 

"CLINTON "  SAND 

The  horizon  of  the  "Clinton"  sand  has  been  penetrated  by  the 
drill  in  only  two  places  in  that  part  of  Gallia  County  under  discussion. 
From  the  results  obtained  in  these  wells  and  from  those  drilled  to  this 
formation  in  eastern  Scioto  and  Lawrence  counties,  it  appears  that  the 
prospects  for  good  production  are  rather  discouraging.  The  "Clinton" 
sand  is  deeply  covered  everywhere  in  this  county,  as  it  is  over  3,000 
feet  below  the  surface  along  the  western  boundary. 

The  Vinton  Oil  Company  of  Lima  drilled  a  deep  test  on  the  land 
of  Richard  Hardsook,  which  is  located  on  Deer  Creek  in  Section  34, 
Huntington  Township.  The  depth  penetrated  by  the  drill  and  reported 
to  the  Survey  by  A.  Sailor,  a  resident  of  the  vicinity,  was  3,260  feet, 
which  depth  is  sufficient  to  reach  the  horizon  of  the  "Clinton"  sand. 
Further,  he  states  that  there  was  a  showing  of  oil  in  a  sand  at  a  depth 
of  about  1,800  feet,  which  would  be  close  to  the  horizon  of  the  Berea 
formation.  The  well  head  is  just  below  the  level  of  the  Upper  Free- 
port  coal. 

Another  test  of  the  deep-seated  rocks  was  made  in  the  year  1914, 
on  the  D.  D.  Lewis  farm  in  Section  28,  Greenfield  Township.  The 
well  was  drilled  jointly  by  Gates,  Davidson,  Moran  and  Company,  of 
Lancaster,  Ohio,  and  by  The  Planet  Oil  Company  of  Columbus  The 
following  partial  log  of  the  well  was  furnished  the  Survey  fey  M.  C. 
Miller  of  the  latter  company:  Depth  in 

feet. 

Top  of  limestone  {Devonian  and  Silurian) 2,2 12 

Big  water 2,692 

Bottom  of  limestone _ 2,867 

Top  of  shells ._. 3,043 

Sand,  ^'Clinton''. _ 3,084 

Total  depth 3,220 


•  t 
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Fred  W.  Crawford,  of  Columbus,  Ohio,  furnished  some  additionai 
information  in  regard  to  this  test.  He  states  that  the  Salt  sand  was 
struck  at  a  depth  of  670  feet,  and  that  the  Berea  sand  was  found  at  a 
depth  of  1,257  feet.  The  head  of  this  well  is  near  the  horizon  of  the 
Middle  Kittanning  coal. 

IRONTON  GAS  SAND 

Ascending  the  geological  column,  the  next  productive  bed  found 
in  southern  Ohio  is  the  Ironton  gas  sand,  which  lies  well  up  in  the  body 
of  the  thick  deposit  of  Ohio  shale.  This  formation  has  been  passed  by 
the  drill  only  3  times  in  Gallia  County.  The  two  '*Clinton''  wells 
previously  discussed  and  the  well  at  Gallipolis  extend  much  below  the 
stratigraphic  position  of  the  gas  bearing  stratum  found  at  Ironton.  A 
white  sandstone,  which  is  about  3  feet  in  thickness  and  which  waa 
reached  at  a  depth  of  2,458  feet  in  the  Gallipolis  well,  appears  to  be  a 
correlative  bed.  At  least,  it  is  on  the  same  general  horizon;  hence,  it 
is  considered  under  the  above  heading.  The  well  was  drilled  on  Chick- 
amauga  Creek  near  Mills  Station,  in  the  northern  part  of  Section  6, 
Green  Township.  ^  p^ 

Conductor 53  to  53 

Sandstone,  brownish,  coarse 32  to  85 

Shale  and  black  sand _ _ 240  to  325 

Coal,  (some  heavy  oil) _  4  to  329 

Sandstone,  slaty  and  shelly,  gray 171  to  500 

Shale,8andy _. 78  to  578 

Coal - 7  to  685 

Slate  and  shells-.- ._ 93  to  678 

Sandstone,  white,  (much  salt  water)  [Middle  Salt] 12  to  690 

Slate  and  shells 40  to  730 

Sandstone,  very  hard,  flaky,  (salt  water),  [Maxton] 13  to  743 

Shale 18  .to  761 

Limestone,  shaly,  not  solid,  [Maxville] -_•__ 6  to  767 

Sandstone,  white,  very  hard 73  to  840 

Shale,dark ._ 22  to  862 

Redrock . 18  to  880 

Slate,  very  black 50  to  930 

Sandstone,  gray,  (salt  water  and  gas) 117  to  1,047 

-  Slate  and  shells,  black 43  to  1,090 

Sandstone  and  shale,  black __.  123  to  1,213 

Sandstone,  white,  soft,  (salt  water) 2  to  1,215 

Slate  and  shale,  black 44  to  1,259 

Slate,  light,  good  drilling 216  to  1,475 

Sandstone,  white,  fine,  hard,  (salt  water),  [Bereal 32  to  1,507 

Shale,  black,  same  all  through,  (cased  at  1,520  feet) 951  to  2,458 

Sandstone,  white,  (1  barrel  lubricating  amber  oil  dipped), 

{Ironton  Gas] 3  to  2,461 

Slate  and  shale,  very  black,  soft 404  to  2,865 

Limestone,  very  hard,  perfectly  dry _  45  to  2,910 

The  well  head  is  somewhere  near  the  horizon  of  the  Ames  Hmest'One 
or  about  the  middle  of  the  Conemaugh  formation.     The  record  shows 
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the  Maxyille  limestone  to  be  quite  thin,  while  other  records  in  this 
county  show  the  bed  to  be  well  developed.  Apparently  it  is  somewhat 
patchy,  which  condition  is  well  illustrated  by  the  sections  made  by  the 
driir  in  Lawrence  County.  The  Berea  sand,  lying  above  the  thick 
deposit  of  Ohio  shale,  has  about  normal  volume  and  about  its  usual 
characteristics.  The  Maxton  and  the  Middle  Salt  sands- occupy  prac- 
tically the  same  positions  they  hold  in  the  Willowwood  field  in  Law- 
rence County. 

BEREA  SAND 

The  Berea  has  been  the  main  sand  exploited  for  oil  and  gas  in 
Gallia  County.  From  the  records  and  information  obtained,  it  appears 
to  hold  the  persistent  continuity  it  shows  in  the  counties  to  the  west 
and  north.  Although  this  bed  has  yielded  neither  oil  nor  gas  in  pa3ring 
quantities  in  the  western  part  of  Gallia  County,  it  has  furnished  both 
products  for  the  general  market  in  Addison  and  Cheshire  townships  in 
the  eastern  part.  The  interval  from  the  top  of  the  Maxville  limestone, 
or  from  the  base  of  the  Pottsville  formation  when  the  former  is  absent, 
is  approximately  690  feet  or  about  90  feet  greater  than  it  is  in  the  coun- 
ties to  the  west.  The  main  points  in  regard  to  the  search  for  the  natural 
fuels,  oil  and  gas,  in  the  Berea  sand  in  western  Gallia  County  are  next 
considered. 

In  the  year  1896,  Jenkins  W.  Jones  and  others  drilled  a  well  to 
the  Berea  sand  on  Keton  Run,  in  the  northern  part  of  Section  29,  Hunt- 
ington Township.  The  well  head  is  about  40  feet  below  the  Middle 
Kittanning  coal.  No  record  of  the  test  was  obtained,  but  Mr.  Jones 
supplied  the  following  information: 

The  depth  of  the  well  was  about  1,500  feet.  It  went  to  the  Berea  sand,  which , 
at  this  place,  had  a  thickness  of  about  20  feet.  We  drilled  about  60  feet  deeper  in 
order  to  be  sure  that  we  had  the  complete  formation.  There  was  no  oil  in  any  part 
of  the  well,  but  there  was  a  small  flow  of  gas  at  a  depth  of  about  400  feet.  The  Berea 
sand  was  rather  close-grained  and  was  full  of  salt  water.  The  outside  casing,  to  con- 
trol the  surface  water,  extended  to  a  depth  of  about  100  feet,  while  the  second  string 
of  casing,  to  control  the  heavy  flows  of  salt  water,  extended  to  a  depth  of  about  800 
feet.  This  well  was  drilled  on  a  fiat  bench  in  the  coal  field  to  the  east  of  which  there 
was  an  abrupt  dip  in  the  rocks  of  50  feet  in  one-eighth  of  a  mile.  There  was  nothing 
in  this  well  that  offered  any  encouragement  for  further  drilling  in  this  section  of  the 
field. 

Just  north  of  Bidwell,  on  the  farm  of  Aaron  Quickie,  the  drill  also 
reached  the  Berea  sand.  No  record  was  obtained,  but  Mr.  Quickie 
states  that  the  well  was  drilled  to  a  depth  of  1,750  feet,  or  50  feet  below 
the  base  of  the  Berea  sand.  Further,  he  states  that  the  hole  was  filled 
with  stone  to  this  sand,  which  was  then  loosened  by  explosives,  but 
even  after  this  the  well  gave  only  a  showing  of  oil. 

A  well  reported  to  have  reached  the  Berea  sand  was  drilled  on  the 
land  of  George  Glenn,  on  Barren  Creek,  in  the  eastern  part  of  Section 
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34,  Springfield  Township.  The  head  of  this  test  is  about  100  feet  below 
the  Cambridge  limestone.  No  record  was  obtained,  but  the  test  yielded 
neither  oil  nor  gas  in  paying  quantities.  Just  east  of  ^io  Grande, 
and  in  the  northwestern  part  of  Section  26,  Raccoon  Township,  a  well 
was  simk  on  the  land  of  Harry  A.  Wood.  The  test  was  reported  to  be 
between  1,600  and  1,700  feet  in  depth,  which  interval  easily  reached 
the  horizon  of  the  Berea  sand.  No  production  was  secured.  Near 
Adamsvillei  on  the  C.  F.  Vamey  property,  in  the  central  part  of  Section 
36,  Raccoon  Township,  J,  W.  Jones  and  others  drilled  a  test  to  the 
Berea  formation.  A  showing  of  oil  was  secured  in  the  Berea,  but  the 
drill  liberated  a  flood  of  salt  water  and  the  well  was  a  failure.  The 
following  log  of  this  well,  and  the  information  relating  to  the  county 
were  kindly  furnished  the  Survey  by  J.  W.  Jones: 

,  Depth  of  Total 

stratum.  depth. 

Peet.  Feet. 

Surface  material __  26  26 

Sandstone. 42  68 

Slate,  coal  Na  6a  and  clay.. 6  73 

Sandstone .- 26  99 

Shale 13  112 

Middle  KiUanning  coal  i^o,  6 7  119 

Clay  and  8late_ ^ 67  186 

Coarse  sandstone - _  7  193 

Ferriferous  limeBtone 7  200 

Coarse  sandstone --  25  225 

Sandyshale 23             "^       248 

Sandstone 42  290 

Slate - 39  329 

Sandyshale 74  403 

Coarse  sandstone - 42  445 

Black  slate 65  500 

Limestone  and  slate 70  570 

Sandstone _ 16  586 

Coal,  (No.  1?)..- - 1  587 

Sandstone,  Salt  sand 506  1,093 

Shale...- 31  1,124 

Sandstone _ 41  1,165 

Cu2/aAo^a  shale. 145  1,310 

Bcr«a  shale  (black) 20                "'1,330  ' 

Berea  grit -- 15  1,345 

Blue  shale... 8  1,353 

Red  shale  (5crf/ord) 60  1,413 

Ohio  shale - 4  1.417 

The  salt  sand  in  this  record  is  very  unusual.  It  doubtless  includes 
everything  from  the  top  of  that  formation  to  near  the  base  of  the  Big 
Injun.  "  * 

On  Dirtyface  Creek  in  the  southern  part  of  Section  20,  Greenfield 
Township,  a  well  to  the  Berea  sand  was  drilled  on  the  property  of  Thomas 
J.  Edwards.     The  head  of  the  well  is  only  a  few  feet  above  the  Ferriferous 
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limestone  and  the  work  was  done  by  the  Planet  Oil  Company  in  the 
year  1913.  Fred  W.  Crawford,  of  Columbus,  Ohio,  furnished  the 
Survey  the  following  information  in  regard  to  the  rocks  penetrated  by 
the  drill:  The  Salt  sand  with  a  strong  flow  of  water  was  sti;uck  at  a 
depth  of  620  feet  and  continued  to  a  depth  of  790  feet,  while  the  Big 
Injun  sand  was  found  at  910  feet  and  the  Berea  at  1,193  feet.  The 
Berea  sand  was  25  feet  in  thickness  and  wholly  barren  of  either  oil  or 
gas. 

In  June,  1915,  a  test  of  the  Berea  formation  was  made  on  the  Ernest 
Riggs  farm,  in  hope  of  securing  oil  or  gas  in  commercial  quantities. 
The  well  was  located  south  of  Raccoon  Creek,  and  about  one-fourth 
mile  west  of  the  Gallipolis  road  near  Raccoon  Island  in  Clay  Township. 
The  contractor  was  W.  L.  Hyde,  of  Marietta,  Ohio,  to  whom  the  Survey 
is  indebted  for  the  following  record:  Depth  at  which 

reached. 

Yellow  sand- - 7 

Shell - 106 

Water.*. 110 

Casing,  12i  inch 120 

Casing,  10  inch _ 211 

Sand - - 270 

Coal 315 

Sand - 530 

Hole  full  of  water --  535 

Casing,  8  inch 740 

Salt  sand 900 

Water 905 

Hole  full  of  water - .--  910 

Big  Lime 1,110   - 

White  lime..- - -  1,140 

Keener  ssLTid.^- 1 1,145 

Big  Injun  sand. _ - 1, 160 

Break  in  sand - 1,285 

Casing,  6  5-8  inch - 1,450 

Saltwater 1,500 

Top  of  Berea  Grit. 1,764 

Bottom  of  Berea  GW/ - 1,777 

Bottom  of  well _ 1,780 

The  well  made  a  small  showing  of  oil  in  the  top  of  the  Berea  sand. 
However,  after  shooting,  it  gave  a  strong  flow  of  water,  but  only  a  small 
quantity  of  oil. 

MAXTON  AND  MIDDLE  SALT  SAND  WELLS 

Four  shallow  wells,  in  which  the  horizons  reached  by  the  drill  are 
not  definitely  known,  owing  to  lack  of  data,  have  been  drilled  in  the 
western  part  of  Gallia  County.  Many  years  ago  a  shallow  test  was 
drilled  on  the  land  of  Dr.  G.  K.  Ewing,  which  is  located  just  south  of 
the  village  of  Ewington,  in  Huntington  Township.  The  drill  is  reported 
to  have  descended  to  a  depth  of  aboujt  500  feet  and  to  have  stopped 
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in  limestone,  probably  the  Maxville.  The  well  yielded  a  trifling  flow  of 
gas  for  many  years.  Two  shallow  tests  were  drilled  north  of  Bidwell 
on  the  Adkins  property,  now  owned  by  Aaron  Quickie.  They  yielded 
only  small  flows  of  gas  which  proliably  came  from  either  the  Maxton 
or  Middle  Salt  sand.  No  definite  information  regarding  these  wells 
was  secured.  A  shallow  test  located  on  the  land  of  C.  F.  Vamey,  and 
just  east  of  the  bridge  that  crosses  Raccoon  Creek  at  Adamsville,  was 
drilled  many  years  ago,  and  is  yet  producing  a  small  flow  of  gas.  It  is 
reported  to  be  a  shallow  well,  probably  extending  no  farther  than  the 
Maxton  sand. 
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Dee,  W.  E.,  Clay  Products  Company 230,  250,  256,  269-260 

Devonian  system _ 431-432 
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Domealic  Coal  CmnpsDy 105,  109-110.  148-149,  157,  190 

Dunkard  or  aOO-foot  sand _ 670 
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Freehold  Oil  &  Gas  Company 691-692 
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Lawrence  county _ _ 690-703 
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Scioto  county _.- __ 685-690 
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Gates,  Davidson,  Morgan  &  Company __ : _.  703 

Geneva  Coal  &  Mining  Company _ .209-210,243 

Ginn  Company ..- 339,  358,  368,  383,  386 

Glen  Nell  mines ^ 61-62,71 

Glen  Roy  Coal  Company 109 

Globe  Iron  Company 70,88,339,345 

Globe  mine 136 

Globe  shaft 59,  184 

Gosline,  W.  A.,  &  Company,  Toledo 109,  110 

Grace  mine 109,  137 

Grace  &  Hurd  shaft  mines _-_ _ 110 

Guinea  Fowl  ore,  Jackson  county 89-90 

Guinea  Fowl  ore,  Scioto  county 546-550,  596 

analyses. -.. 549-550 

fossils - _-.  596 

origin  of  deposit _ : 548 

Halley  Coal  Company " '. 359,383,385- 

Halls  mine _.- 214,320,330 

Hamdenore 252-254 

Hamdensand 667-668s  673-675,  680-^2 

Hammertown  mine .* 48-49,  127 

Hanging  Rock  Iron  Con^pany... 294,  297-302,  304,  332-333,  338,  345,  346,  348, 

350-352,  358,  368,  375-376,  383,  396-397,  663,  574,  581,  583,  593 

Harbison-Walker  Refractories  Co.. ..500,  524-526,  528,  538,  540-541,  554-555,  686-687 

Harper  Coal  Company _>-* —  109 

Harrison  ore ..._ 28-29,477,481-484,595-596 

Hartsook  mines — -  633 

^'Hatcher"  coal 639-642 

Hecla  Iron  Company _ 694 

Heinisch  Brick  Company _ 475 
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Homewood  or  Tionesta  sandstone 179 

Hurd  slope... ._  109 

Hurd  shaft 109 

Iron  valley  mine .,. 215 

Ironton  gas  sand 667,692-694,704-705 

Ironton  Portland  Cement  Company 285,  286-289,  290,  317,  333,  337,  355,  370, 

667,  688,  690,  691,  693,  694 
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Jackson  County - 15-274 

area  and  location 15 
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Jackson  County — Concluded. 

drainage _ _ _ 16^  18 

relation  of  Ijeds 19-21 

stratigraphy — 

Mississippian  system _ 22-26 

Pennsylvanian  system 26-274 

Quaternary  system __ _ 21-22 

Burfaoe  rocks 18-21 

topography. _ 15-16 

Jackson  county  gas  and  oil  wells _ 675-682 

Jackson  Decatur  Coal  Company * 47-48 

Jackson  Hill^  see  Quakertown  or  No.  2  coal. 

Jackson  Hill  Coal  Company 102 

Jackson  Hill  mine 109 

Jackson  lion  A  Steel  Company.. i 30,  56-57,  58,  69,  94,  119,  123, 128-129,  170 

Jackson  Sand  Block  ore 125-129 

analyses - 128-129 

economic  value.. _ 128-129 

stratigraphy _ _ 126-128 

Jackson  Sa^d  Mining  Company « _. 38,  43-44 

"Jackson  shaft" - 448-455 

Jackson  West  Virginia  Fuel  Company.^ ._ 233 

Jefferson  Iron  Company. 192-193,218,680 

Keener  sand 668 

Kidney  ore --  114-115 

Kom  mine _ _. 49 

Kyle,  Brown  &  Company _ 59 

Lawrence  coimty 275-424 

drainage _-_ 276-277 

location  and  area _ 275 

Pleistocene  deposits _ - -- -  284 

preglacial  drainage.  _ 277-281 

present  valleys 276-^277 

relief... 275-276 

stratigraphy — 

Mississippian  system 284-289 

Pennsylvanian  system — 289-424 

Quaternary  system 283-284 

surface  rocks 281-283 

topography _ 275-276 

Lawrence  county  oil  and  gas  wells — 690-703 

Lawrence  Furnace  Company 338 

Lime — Ferriferous  limestone.  _ 347-348 

Lincoln  ore ._ 557, 597 

Little  Red  Block  ore 292,570,597 

Logan  formation,  Jackson  county 23-25 

AUensville  member. ._ 24 

Byer  member 24 

Vinton  member —  25 

Logan  formation,  Pike  county 438-439 

Logan  formation,  Scioto  county 476 

Logan  shales  and  sandstones _. --  595 

"Lost  Seam"  coal J... 252,387-388 

Lower  Barren  Coal  Measures — -- 650 
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Lower  Freeport  clay. _ 638-639 

Lower  Freeport  or  No.  6a  coal,  Gallia  county - 639-642 

Lower  Freeport  or  No.  6a  coal,  Lawrence  county 397^99 

economic  value 399 

Lower  Freeport  coal,  Jackson  county- _ 269-271 

economic  value 221 

stratigraphy _ 269-271 

Lower  Kittanning  clay _ 227-252 

analyses 249,  250 

economic  value. __ 247-248 

position -- 247 

qualities.- 248-!249 

Lower  Kittanning  clay,  Gallia  county 617-620 

economic  value _ _ 619-620 

extent  under  cover 619 

stratigraphy _ _ 617-619 

Lower  Kittanning  clay,  Jackson  county 227-252 

analyses _ 249-250 

economic  value 247-248 

extent.. 228-229 

position - 228,247 

stratigraphy 229-244 

working  qualities _ ._  248-251 

Lower  Kittanning  clay,  Lawrence  county 352-381 

analyses _ ...368-369,379 

burning  behavior _ 377-378 

drying --.". 377 

economic  value ^ 367-377 

fluxing  agents  _ _ 372-374 

heat  tests 374 

plasticity _ 376-377 

refractory  qualities 375 

stratigraphy.. 352-366 

uses 368,374,378-379,380-381 

working  qualities _. 374,  376 

yield. 370,371,376 

Lower  Kittanning  coal,  Gallia  county 620-625 

economic  value 624-625 

extent  under  cover 624 

stratigraphy 621-624 

Lower  Kittanning  coal  and  clay,  Lawrence  county 352-387 

Lower  Kittanning  coal,  Lawrence  county 352-367,  381-387 

analyses . 385-386 

economic  value 367,  386-387 

stratigraphy _._  352-366 

Lower  Kittanning  clay  and  coal ,  Scioto  county _. ._ 593-594 

Lower  Kittanning  coal,  Jackson  county 227-252 

analyses :: 246 

character  and  economic  value _ 244-247 

extent _ 228-229 

position _ 228 

stratigraphy. _ 229-244 

Lower  Mercer  coal,  Jackson  county _ _. 133-141 
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Lower  Mercer  coal,  Jackson  county — Concluded.  Pape. 

economic  value - _ 140-141 

stratigraphy  and  extent 134-140 

Lower  Mercer  coal 290-292 

economic  value , - -  291-292 

stratigraphy  and  extent _--* 290-291 

Lower  Mercer  limestone  and  ore,  Jackson  county.  _ 142-151 

analysis  _ --  151 

economic  value 150-151 

stratigraphy. 142-150 

Lower  Mercer  limestone  and  ore,  Scioto  county 570-574,  597 

analysis  of  ore 573 

economic  value - - 573-574 

fossils 597 

stratigraphy 570-573 

Lower  Mercer  limestone  and  ore,  Lawrence  county 292-293 

Lower  Mercer  or  No.  3  coal,  Scioto  coimty 562-567 

economic  value 566-567 

stratigraphy -  562-566 

Lower  Mercer  shales --  561-562 

M cGugin  mine _ -__ - 320,  329,  346 

Machines  used  in  mining  coal 108^109,111,244-245,347 

McKeldon  Mining  Company 203-204,  239 

McKinniss  fire  clay  analysis -            87 

Macksburg  or  500-foot  sand 669-670 

Mahoning  coal _ ^2 

Mahoning  sandstone 651-652 

Marietta  Valley 17-18 

Mason  coal 652 

Maxtonsand 668-669,698-702,707-708 

Maxville  limestone: 

Jackson  county .    25-26 

Lawrence  county 284-289 

Pike  county 439 

Scioto  county 476-480 

Maxville  limestone  fossils ■ — 595 

Maynard  Coal  Company 106,109,  110-111,113 

Middle  salt  sand 669,702,707-708 

Middle  Kittanning  clay,  Gallia  county 625-626 

Middle  Kittanning  coal,  Gallia  county 626-638 

analyses __ 637-638 

economic  value 635-638 

extent  under  cover -  634-635 

mining  conditions 635-637 

stratigraphy  and  extent 626-634 

Middle  Kittanning  coal,  Jackson  county 261-269 

economic  value 268-269 

stratigraphy  and  extent. 261-268 

Middle  Kittanning  or  No.  6  coal,  Lawrence  county 389-396 

analysis 395 

economic  value 395-396 

stratigraphy 389-395 

Middle  Kittanning  or  No.  6  coal,  Scioto  county -594 

Vlilton  Mining  Company 109 
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Minglewood  Coal  Coxnpany 175,  185-186,  189-190,  191-192,  210,  224,  244 

Mississippian  system,  Jackson  county _ _  22-28 

Cuyahoga  formation '. 23 

Logan  formation _ 23-25 

Maxville  formation.. _ 25-26 

Mississippian  system,  Lawrence  county. _ _.       284-289 

Mississippian  system,  Pike  county. 432-439 

Mississippian  system,  Scioto  county 468-480 

Mohawk  Coal  Company __ 172,  241,  245 

Morgan  &  Horton  mine.., 590,  592-594,  598 

Naglesand _ 669,702 

Newcastle  mines 386 

Oakes,  Joshua  &  Company ._ : 467-468 

Oak  Hill  clay,  Jackson  county _. 227-244,254-260 

analyses 258-259 

area  and  yield 255 

character 255-260 

plants  using  clay 256-260 

stratigraphy 1 254-255 

Oak  Hill  clay,  Lawrence  county 369,  388-389 

Oak  Hill  clay,  Scioto  county 494 

Oak  Hill  Fire  Brick  &  Coal  Company 196,  231,  256,  259,  374 

Ohio  Fire  Brick  Company 231-232,  256,  258,  265,  325,  374^375 

Ohio  formation 1 431-432 

Ohio  Fuel  Supply  Company ...670,673,677,680 

Oiler,  Emmett,  mine 647,652 

Oil: 

discovery  of 658 

production  of _ 658 

section  of  rocks 659-666 

Oil-bearing  rocks 659-666 

Oil  wells: 

Gallia  county 703-708 

Jackson  county 675-682 

Lawrence  county 690-703 

Pike  county 682-685 

Scioto  county 685-690 

Vinton  county ._       675-682 

Old  limestone  furnace 214,  220 

Olive  Furnace 336 

Orchard  Knob  Brick  Company 356,  370 

Organic  remains 595-598 

Paine,  James  B.,  mine 70 

Peebles  Paving  Brick  Company 471,  473^74,516 

Pennsylvanian  strata,  Jackson  county 26-28 

Pennsylvanian  system,  Gallia  county _. 603-657 

Allegheny  formation 607-650 

Conemaugh  formation 650-657 

Po t tsville  formation _  _  _       605-607 

relat ion  of  beds 604-€05 

Pennsylvanian  system,  Jackson  county 26-274 

Allegheny  formation 187-273 

Conemaugh  formation 273-274 

Pottsville  formation 28-187 
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Pennsylvanian  system,  Lawrence  county _ _..  289-424 

Allegheny  formation 315-412 

Conemaugh  f onnation 412-424 

Pottfiville  formation 290-314 

Pennsylvanian  system,  Pike  county 439-458 

Pennsylvanian  system,  Scioto  county 480-598 

Allegheny  formation _ 588-598 

Pottsville  formation__i. 480-588 

Petersburg  Fire  Brick  &  Tile  Company 381,382,391 

Pettinger  mine 214 

Pike  county,  eastern  half  of 425-458 

drailwge 427-428 

economic  geology !. 428-431 

location  and  area 425 

Pleistocene  series _ 430-431 

rock  strata.  _ 429 

stratigraphy 428-458 

Devonian  syst-em 431-432 

Mississippian  system . 432-439 

Pennsylvanian  system _ .^_  439-458 

Topography 425-427 

Pike  county  oil  and  gas  wells 682-685 

Pine  Creek  valley 278 

Pioneer  Furnace 322 

Planet  Oil  Company 703,707 

Pleistocene  deposits: 

Gallia  county 602-603 

Jackson  county 21 

Lawrence  county 284 

Scioto  county 468 

Pleistocene  series _  430-431 

Pocahontas  coal  analysis 411 

Portsmouth  Fire  Brick  Company __  369 

Portsmouth  member .'.23,470-471 

Portsmouth  Paving  Brick  Company .._  473 

Portsmouth  Refractories  Company 323,  336,  366,  375,  383,  388 

Portsmouth  shales 470-476 

Portsmouth  Valley . 461-464 

Pottsville  formation,  Gallia  county 605-607 

Pottsville  formation,  Jackson  county 28-187 

axis  of  the  deposit 40-42 

character 39-40 

economic  value 42-44 

special  features 42 

stratigraphy  and  area 44-187 

Pottsville  formation,  Lawrence  county 290-314 

Pottsville  formation.  Pike  county 439-458 

Pottsville  formation,  Scioto  county 480-588 

Price  mine 109-110 

Puritan  Brick  Company 253,  672 

Pyro  Clay  Products  Company 197-198,  234,  249-250,  524-525,  528,  538,  541-542 

Quakertown  coal  horizon 596 

Quakertown  or  No.  2  coal,  Jackson  county 90-114 
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Quakertown  or  No.  2  coal,  Jackson  county — Concluded.  Page. 

analyses _ __.  112-114 

economic  value _ 108-112 

extent _•-. ,.-  90-91 

position - _ 90 

stratigraphy n... 91-108 

Quakertown  or  No.  2  coal,  Lawrence  county 290 

Quakertown  or  No.  2  coal,  Scioto  county 550-552 

Qualities  of  a  good  clay .._ 37^380 

Quaternary  system,  Gallia  county 601-603 

economic  value » _ __ __  602 

Pleistocene  deposits, 602-603 

Recent  deposits _ 601-602 

Quaternary  system,  Jabkson  county 21-22 

economic  value _ _ ._  22 

Pleistocene  deposits 21 

Recent  deposits.. .-  21 

Quaternary  system,  Lawrence  county 283-284 

economic  value 284 

Pleistocene  deposits.  _ 284 

Recent  deposits .-. 283-284 

Quaternary  system,  Scioto  county 466-468 

Pleistocene  deposits 468 

Recent  river  deposits 466-468 

R.  &  W.  Coal  Company 109 

Railroad  mines  in  1914 109 

Red  Kidney  ore 260-261,594 

Rhodes  Coal  Company - 109 

Riley,  Michael,  mine'. 346 

Road  building.  Ferriferous  limestone. 345-347 

Rowe  Coal  Company 109 

St.  Peters  safid 666-667 

Sand  Block  ore .- 160,297,580,597 

Sander's  mine 648-649 

Sands  of  southern  Ohio 666-670 

Sandstone  above  Sharon  coal 72-73 

Sandstone  near  Sciotoville  clay. 90,  457 

Scioto  county,  eastern  half __ 459-598 

drainage 460-464 

location  and  area 459 

old  river  valleys ...  460-464 

Pleistocene  deposits 468 

present  streams. 460 

relation  of  beds 464-465 

relief 459-460 

stratigraphy 464-598 

Mississippian  system 468-480 

Pennsylvanian  system . 480-598 

Quaternary  system 466-468 

Scioto  county  oil  and  gas  wells 685-690 

Scioto  Fire  Brick  Company 475,  478,  482,  498,  524,  528,  538-539,  542-543, 689 

Scioto  Sand  Company 467 

Sciotoville  clav  horizon 596 
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Sciotoville  clay,  Jackson  county 73-89 

analyses 87-88 

economic  value --. 86-87 

stratigraphy __  74-86 

Sciotoville  clay,  LamTence  county .^ 290 

Sciotoville  clay,  Pike  county __  455-466 

Sciotoville  clay,  Scioto  county • 494-543 

analyses __ 530-531 

character , 528-529 

comparative  value  _ 530 

composition 529 

development  of  field _ 527-528 

economic  value 538-542 

extent  of  field 514-527 

fluxing  agents 532-536 

fossils 503,512,514 

in  Jackson  county .. 506-512 

in  Fike  county 505-506 

in  Scioto  county 495-505 

manufacture,  process  of 536-538 

mining,  method  of 528 

refractorj'  qualities 533-535 

stratigraphy.-. .494-^95,516-527 

tests --  537-538 

weat  hering 535-536 

Second  Cow  Run,  or  800-foot  sand 669 

Shale  above  Sharon  coal _.  72-73 

Shales  near  Black  flint  horizon 607 

Sharon  coal,  Lawrence  coimty ^ 290 

Sharon  coal  horizon .,  596 

Sharoii  conglomerate  fossils -:. 695 

Sharon  conglomerate,  Jackson  county —  29-44 

axis  of  the  deposit 40-42 

character 39-40 

economic  value 42-44 

special  features 42 

stratigraphy 29-39 

Sharon  conglomerate,  Pike  county 440-448 

character 445-447 

composition  -  442-443 

economic  value ^^ 447-448 

extent 445-447 

stratigraphy 440-445 

weathering 441-442 

Sharon  ore  fossils 596 

Sharon  cojuglomcrate,  Scioto  county 484-488 

economic  value 488 

stratigraphy 484-488 

Sharon  iron  ore,  Jackson  county 7 1-73 

Sharon  iron  ore,  Pike  county 455 

Sharon  iron  ore,  Scioto  county 493-494 

Sharon  or  No.  1  coal,  Jackson  county 44-70 

analyses . l 69 
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Sharon  or  No.  1  coal,  Jackson  county — Concluded.  Page. 

econonaic  value _ 68-70 

stratigraphy  and  area _ 44r-68 

Sharon  or  No.  1  coal,  Pike  county 448-455 

economic  value _ 454r455 

stratigraphy I. _ 448-454 

Sharon  or  No.  1  coal,  Scioto  county » 488-493 

economic  value 493 

stratigraphy _ __ 488-492 

Sheridan  Coal  Company 390 

Sloan,  C.  A.,  Coal  Company __  109 

Southern  Ohio  Oil  and  Gas  Company 681 

Southern  Ohio  Portland  Cement  Company 201,  220,  237 

Springfield  mine 109 

Springs  in  Sharon  conglomerate _ 457 

Squaw  sand _- __ 668 

Star  Furnace  Company 43,48,50,57,72,  129,  170,509,557 

Star  Furnace  mine _>  449 

Sunbur>'  formation.  Pike  comity _ 434 

Sunbury  formation,  Scioto  counts^ 470 

Sun  Coal  Mining  Company. __ 70 

Sunshine  mine 50 

Superior  Coal  Company 215,  246 

Superior  Coal  Company's  mine  No.  2. 99-100 

Superior  Colliery  Company..  104,  105-106,  107,  109,  110,  111,  122,  157,  158,  167-168, 

175,  176,  190,  203,  204-205,  208,  209,  212,  215,  221, 
222,  223,  239,  240,  241-242,  245,  246,  266,  679 

Superior  Portland  Cement  Company.  _296,  314, 319,  335,  337, 340, 343-344,  361,  363,  383 

Symmes  Creek  Valley 278 

S>Tnmes  Valley  Coal  Company 382,  405 

Teays  and  Flatwoods  valleys 277 

Tionesta  coal  horizon 597 

Tionesta  or  No.  3b  coal  and  clay,  Jackson  county 171-179 

analyses  of  coal 178 

'  economic  value  of  clay 178-179 

economic  value  of  coal 177 

stratigraphy  and  extent 172-177 

Tionesta  or  No.  3b  coal,  Gallia  county i 606-607 

Tionesta  or  No.  3b  coal,  clay  and  associated  shales,  Lawrence  county 305-314 

economic  value  of  clay 309-310 

economic  value  of  coal 309 

economic  value  of  shale.. 310-311 

stratigraphy  and  extent 305-309 

Tionesta  or  No.  3b  coal  and  clay,  Scioto  county 584-588 

economic  value 588 

stratigraphy 584-588 

Tionesta  sandstone 179 

Tionesta  shales,  Lawrence  county 310-314 

analyses 314 

burning  qualities 313-314 

economic  value '_ 310-311 

preparation  for  the  kiln 312-313 

Trenton  limestone 667,  690-691 
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Twin-Ada  Cosd  Company 109 

Twin-Ada  minei. •_ 109, 110 

Upper  Freeport  clay  and  sliale,  Gallia  county _ 642 

Upper  Freeport  coal,  Gallia  county 642-650 

analyses _ 648-650 

economic  features.. 648-650 

stratigraphy  and  extent 643-648 

Upper  Freeport,  Waterloo  or  No.  7  coal,  Jackson  county 27 1-273 

economic  value _ _ 273 

stratigraphy  and  extent-. 271-273 

Upper  Freeport,  Waterloo  or  No.  7  coal,  Lawrence  county ._  399-412 

analyses 408-410 

calorific  value 408-410 

economic  value 406-412 

stratigraphy  and  extent -. 399-406 

yield  of  coke 411-412 

Upper  Mercer  limestone  or  ore,  Jackson  county 160-171 

analyses  of  ore i '.,,  170-171 

economic  value  of  limestone 169-170 

economic  value  of  ore ! 170 

stratigraphy . ii^*4i^ 

Upper  Mercer  limestone  horizon,  Scioto  county 680-684,  597 

analyses  of  ore __ _ _.  683-584 

fossils _ 597 

stratigraphy 58 1-583 

Upper  M  er cer  ore 297-305 

analyses 300-305 

economic  value 300 

stratigraphy  and  extent 298-299 

value,  comparative . 301-305 

Upper  Mercer  or  No.  3a  coal  and  clay,  Jaokdon  county ^ 151-160 

analyses  of  coal 159 

economic  value  of  clay 159-160 

economic  value  of  coal 159 

stratigraphy 15 1-158 

Up|)€r  Mercer  or  No.  3a  coal  and  clay,  Lawrence  county ..  2^3-297 

economic  value  of  coal 296-297 

stratigraphy 293-296 

Upper  Mercer  or  No.  3a  coal  and  clay,  Scioto  county -_574-580,  597 

economic  value  of  clay __ _ 580 

economic  value  of  coal 579-580 

fossils 597 

stratigraphy 574-579 

Upper  Mercer  shales 292-293 

Upper  salt  sand 669,702-703 

Valley  Coal  Company '223 

Vandusen  coal: 

Jackson  county -.  129-133 

Scioto  county 557-561 

Vandusen  coal  horazon 597 

Vanport  or  Ferriferous  limestone _• 597-598 

Victor  mine  No.  3  and  No.  4 109 

Vinton  county  gas  and  oil  wells 670-676 
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Vinton  member 25 

Vinton  Oil  Company. _ _ 703 

Wainright  mine _._ 106,  109,  110-111,  113 

Washington  Coal  Company 195,212,217-218,229 

Webster  Block  coal ._ 574^580 

Webster  Brick  Company 560,562,570,572,577,580 

Webster  mine _      645,649 

Wellston  Coal  &  Brick  Company 209,242 

Wellston  Colliery  Company.  _ 105,  109,  1 10,  149,  166-167 

Wellston  Furnace  Company -_"  679 

Wellston  Iron  &  Steel  Company : 159 

Wellston,  see  Quakertown  or  No.  2  coal. 

Wilguscoal ._. 416^23,654^655 

analysis ^ _ 423 

economic  value 422-423 

Willard,  E.  B.,  mine _., _.      339,  361 

Wood  Coal  Company __ _ _ _  70 

Yellow  Kidney  ore 396-397 

York  Portland  Cement  Company ._ 343,383 
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